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Devwudfw
Wklv sdshu lv d vwdwlvwlfdo dqdo|vlv ri wkh pdqqhu lq zklfk wkh Ihghudo Uhvhuyh ghwhuplqhv wkh ohyho
ri wkh Ihghudo ixqgv udwh wdujhw/ rqh ri wkh prvw sxeolfl}hg dqg dqwlflsdwhg hfrqrplf lqglfdwruv lq
wkh qdqfldo zruog1 Wkh dqdo|vlv suhvhqwv wzr hfrqrphwulf fkdoohqjhv= +4, fkdqjhv lq wkh wdujhw
duh luuhjxoduo| vsdfhg lq wlph> +5, wkh wdujhw lv fkdqjhg lq glvfuhwh lqfuhphqwv ri 58 edvlv srlqwv1
Wkh frqwulexwlrqv ri wklv sdshu duh= +4, wr jlyh d ghwdlohg dffrxqw ri wkh fkdqjlqj uroh ri wkh wdujhw
lq wkh frqgxfw ri prqhwdu| srolf|> +5, wr ghyhors qhz hfrqrphwulf wrrov iru dqdo|}lqj wlph0vhulhv
gxudwlrq gdwd> +6, wr dqdo|}h hpslulfdoo| wkh ghwhuplqdqwv ri wkh wdujhw1 Wkh sdshu lqwurgxfhv d
qhz fodvv ri prghov whuphg dxwruhjuhvvlyh frqglwlrqdo kd}dug surfhvvhv/ zklfk doorz rqh wr surgxfh
g|qdplf iruhfdvwv ri wkh suredelolw| ri d wdujhw fkdqjh1 Frqglwlrqdo rq d wdujhw fkdqjh/ dq rughuhg
surelw prgho surgxfhv suhglfwlrqv rq wkh pdjqlwxgh e| zklfk wkh Ihg zloo udlvh ru orzhu wkh Ihghudo
ixqgv udwh1 E| ghfrpsrvlqj Ihghudo ixqgv udwh lqqrydwlrqv lqwr wdujhw fkdqjhv dqg qrqfkdqjhv/
zh duulyh dw qhz hvwlpdwhv ri wkh hhfwv ri d prqhwdu| srolf| vkrfn1
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￿Wklv sdshu lv edvhg rq uhvhdufk vxssruwhg e| wkh QVI xqghu Judqw Qr1 VEU0<:3:::414L q w u r g x f w l r q
Wklv sdshu lv d vwdwlvwlfdo dqdo|vlv ri wkh pdqqhu lq zklfk wkh Ihghudo Uhvhuyh V|vwhp +wkh
Ihg, ghwhuplqhv wkh ohyho ri vkruw0whup lqwhuhvw udwhv lq wkh X1V1 Lq sduwlfxodu/ zh vwxg|
zkhq dqg krz wkh Ihg ghflghv wr fkdqjh wkh ohyho ri wkh Ihghudo ixqgv udwh wdujhw/ rqh ri
wkh prvw sxeolfl}hg dqg dqwlflsdwhg lqglfdwruv iru qdqfldo pdunhwv doo ryhu wkh zruog1 Wkh
wdujhw +iru vkruw, lv dq lqwhuqdo remhfwlyh wkdw lv xqlodwhudoo| vhw e| wkh Fkdlupdq ri wkh
Ihghudo Uhvhuyh V|vwhp lq frpsoldqfh zlwk wkh gluhfwlyhv djuhhg xsrq dw wkh Ihghudo Rshq
Pdunhw Frpplwwhh +IRPF, phhwlqjv1 Wkh wdujhw lv xvhg e| wkh Wudglqj Ghvn ri wkh Ihghudo
Uhvhuyh Edqn ri Qhz \run dv d jxlgh iru wkh gdlo| frqgxfw ri rshq pdunhw rshudwlrqv1 Zh
eholhyh wkh wdujhw lv ri frqvlghudeoh hfrqrplf lqwhuhvw suhflvho| ehfdxvh lw lv qrw wkh rxwfrph
ri wkh lqwhudfwlrq ri vxsso| dqg ghpdqg ri Ihghudo ixqgv dqg lw lv qrw vxemhfw wr whfkqlfdo
 xfwxdwlrqv ru h{wudqhrxv vrxufhv ri qrlvh1 Udwkhu/ lw lv dq rshudwlrqdo lqglfdwru ri krz wkh
gluhfwlrq ri prqhwdu| srolf| ghwhuplqhg e| wkh IRPF lv wudqvodwhg lqwr sudfwlfh1
Riwhq d orqj shulrg jrhv e| ehiruh wkhuh lv dq| fkdqjh lq wkh wdujhw1 Zkhq wkh wdujhw lv
fkdqjhg/ lw lv xvxdoo| lq glvfuhwh lqfuhphqwv ri 58 edvlv srlqwv1 Iruhfdvwlqj wkh wdujhw wkxv
uhtxluhv d g|qdplf prgho iru olplwhg ghshqghqw yduldeohv1 Wkhuh duh qrw pdq| wudfwdeoh rs0
wlrqv iru hfrqrphwulf dqdo|vlv ri vxfk vhulhv1 Wkh g|qdplf surelw vshflfdwlrq +Hlfkhqjuhhq/
Zdwvrq/ dqg Jurvvpdq/ 4<;8> Gdyxw|dq dqg Sdunh/ 4<<8, kdv wkh gudzedfn ri uhtxlulqj gli0
fxow qxphulfdo lqwhjudwlrqv1 Prqwh Fduor Pdunry fkdlq vlpxodwlrqv +PfFxoorfk dqg Urvvl/
4<<7> Gxhnhu/ 4<<;, dqg lpsruwdqfh0vdpsolqj vlpxodwlrq hvwlpdwruv +Ohh/ 4<<<, duh surplv0
lqj dowhuqdwlyh hvwlpdwlrq vwudwhjlhv1 Wkh dxwruhjuhvvlyh frqglwlrqdo gxudwlrq +DFG, prgho
4ri Hqjoh dqg Uxvvhoo +4<<:/ 4<<;, dqg Hqjoh +4<<<, kdv wkh dgydqwdjh ryhu hlwkhu ri wkhvh
dssurdfkhv lq surylglqj d forvhg0irup vroxwlrq iru wkh olnholkrrg ixqfwlrq dqg iruhfdvwv1 Lw
kdv wkh glvdgydqwdjh/ krzhyhu/ wkdw lw lv dznzdug wr xsgdwh wkh iruhfdvw rq wkh edvlv ri
lqirupdwlrq wkdw kdv duulyhg vlqfh wkh prvw uhfhqw wdujhw fkdqjh1
Hqjoh dqg Uxvvhoo*v DFG vshflfdwlrq srvhv wkh txhvwlrq/ Krz pxfk wlph lv h{shfwhg
wr sdvv ehiruh wkh qh{w hyhqw +h1j1/ wdujhw fkdqjh, rffxuvB Khuh zh uhiudph wkh txhvwlrq dv/
Krz olnho| lv lw wkdw wkh wdujhw zloo fkdqjh wrpruurz/ jlyhq doo wkdw lv nqrzq wrgd|B Zh
ghvfuleh wklv iudphzrun dv wkh dxwruhjuhvvlyh frqglwlrqdo kd}dug +DFK, prgho1
Rxu sursrvhg DFK iudphzrun lv lqwurgxfhg lq Vhfwlrq 51 Wklv fodvv ri wlph0vhulhv
surfhvvhv lqfoxghv dv d vshfldo fdvh d glvfuhwh0wlph yhuvlrq ri wkh DFG iudphzrun1 Vhfwlrq
6 ghyhorsv wkh irupdo frqqhfwlrq ehwzhhq wkh DFK dqg DFG vshflfdwlrq ri wkh olnholkrrg
ixqfwlrq1 Rxu DFK vshflfdwlrq kdv wkh dgydqwdjh ryhu wkh DFG prgho wkdw lw uhdglo|
doorzv rqh wr lqfrusrudwh xsgdwhg h{sodqdwru| yduldeohv lq dgglwlrq wr odjjhg wdujhw fkdqjhv
lq rughu wr irup d iruhfdvw ri zkhwkhu wkh Ihg lv olnho| wr fkdqjh wkh wdujhw djdlq vrrq1
Vhfwlrq 7 vkrzv krz wklv iudphzrun fdq eh xvhg wr iruhfdvw wkh ohyho ri wkh Ihg ixqgv
wdujhw/ zklfk uhtxluhv suhglfwlqj qrw rqo| zkhwkhu d fkdqjh zloo rffxu exw dovr wkh pdjqlwxgh
dqg gluhfwlrq ri wkh fkdqjh1 Zh vxjjhvw wkdw/ frqglwlrqdo rq d fkdqjh lq wkh wdujhw/ rqh
fdq xvh dq rughuhg surelw prgho wr ghvfuleh wkh vl}h ri wkh fkdqjh1
Vhfwlrq 8 glvfxvvhv wkh lqvwlwxwlrqdo edfnjurxqg iru wkh wdujhw/ zklfk prwlydwhv vhyhudo
ghwdlov ri wkh sduwlfxodu vshflfdwlrq xvhg lq wkh hpslulfdo uhvxowv suhvhqwhg lq Vhfwlrq 91
Wkh iruhfdvwlqj shuirupdqfh ri wkhvh DFK hvwlpdwhv lv hydoxdwhg lq Vhfwlrq :1 Wkh g|qdplfv
5ri wkh Ihg ixqgv wdujhw ghvfulehg e| rxu prgho duh wkhq xvhg lq d srolf| dqdo|vlv h{huflvh
ghvfulehg lq Vhfwlrq ;1 Vhfwlrq < frqfoxghv1
5 Wkh Dxwruhjuhvvlyh Frqglwlrqdo Kd}dug Prgho
Wkh dxwruhjuhvvlyh frqglwlrqdo gxudwlrq +DFG, prgho ri Hqjoh dqg Uxvvhoo +4<<;, ghvfulehv
wkh dyhudjh lqwhuydo ri wlph ehwzhhq hyhqwv1 Ohw  ￿ ghqrwh wkh ohqjwk ri wlph ehwzhhq wkh
wk dqg wkh E n  wk wlph wkh Ihg fkdqjhg wkh wdujhw/ dqg ohw  ￿ ghqrwh wkh h{shfwdwlrq ri
 ￿ jlyhq sdvw revhuydwlrqv  ￿3￿c  ￿32c Wkh DFG+6co prgho srvlwv wkdw4







Hqjoh dqg Uxvvhoo vkrz wkdw wkh uhvxowlqj surfhvv iru gxudwlrqv  ￿/ zkhq lqgh{hg e| wkh
fxpxodwlyh qxpehu ri wdujhw fkdqjhv / dgplwv dq DUPD+pd{i6cojco uhsuhvhqwdwlrq zlwk




￿’￿ q￿ 	 
Wkh edvlf suhplvh ri rxu dssurdfk lv wkdw revhuydwlrqv rq wkh surfhvv rqo| rffxu dw
glvfuhwh srlqwv lq wlph1 Dowkrxjk rqh frxog xvh rxu phwkrg zlwk gdlo| gdwd/ olwwoh lv orvw e|
dqdo|}lqj wkh ixqgv udwh wdujhw fkdqjhv rq d zhhno| iuhtxhqf| iru wkh lqvwlwxwlrqdo uhdvrqv
jlyhq lq Vhfwlrq 8 ehorz1 Ghqh %| wr eh d udqgrp yduldeoh wkdw wdnhv rq wkh ydoxh ri xqlw|
li wkh Ihg fkdqjhv wkh wdujhw udwh gxulqj zhhn | dqg }hur rwkhuzlvh1 Rxu uvw wdvn lv wr
4 Gxirxu dqg Hqjoh +4<<<, kdyh uhfhqwo| vxjjhvwhg vrph qrqolqhdu jhqhudol}dwlrqv ri wkh DFG iru zklfk
lw zrxog eh lqwhuhvwlqj wr h{soruh wkh DFK dqdorjv/ vxfk dv
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6uhzulwh h{suhvvlrq +4, vr wkdw lw lv lqgh{hg e| fdohqgdu wlph | udwkhu wkdq e| d frxqw ri wkh
fxpxodwlyh qxpehu ri wdujhw fkdqjhv 1O h w i￿|j | ' c2ccA eh d vhtxhqfh wkdw/ iru dq|
gdwh |c uhfrugv wkh gdwh ri wkh prvw uhfhqw fkdqjh lq wkh wdujhw dv ri zhhn |=
￿| ' |%| nE  %|￿c|3￿ iru | ' c2ccA +5,
vr wkdw ￿| ' | li wkh wdujhw fkdqjhv rq gdwh |c dqg ￿￿ vwd|v dw | iru vxevhtxhqw zhhnv 
xqwlo d qhz wdujhw fkdqjh1 Ohw 2| ghqrwh wkh zhhn ri wkh wdujhw fkdqjh ehiruh wkdw=
2| ' %|￿c|3￿ nE  %|2c|3￿ iru | ' c2ccA
vr wkdw 2| ' ￿c|3￿ li wkh wdujhw fkdqjhv rq gdwh | dqg 2￿ vwd|v dw 2c|3￿ iru vxevhtxhqw
zhhnv  xqwlo d qhz wdujhw fkdqjh1 Lq jhqhudo ohw ￿| eh wkh gdwh ri wkh |￿ prvw uhfhqw
wdujhw dv ri gdwh |=
￿| ' %|￿3￿c|3￿ nE  %|￿c|3￿
iru  '2 cc Wkxv/ lq wklv qrwdwlrq/ ￿c|3￿ 2c|3￿ zrxog fruuhvsrqg wr wkh ohqjwk ri wkh
prvw uhfhqw gxudwlrq  ￿ wkdw kdv ehhq frpsohwhg sulru wr gdwh |1O h w | ghqrwh wkh h{shfwhg
ohqjwk ri wlph vhsdudwlqj wkh gdwh ri wkh prvw uhfhqw wdujhw fkdqjh sulru wr gdwh | iurp wkh
vxevhtxhqw wdujhw fkdqjh> wkdw lv/ | fruuhvsrqgv wr wkh ydoxh ri  ￿ wkdw lv dvvrfldwhg zlwk
fdohqgdu gdwh |1 Lq fdohqgdu wlph/ h{suhvvlrq +4, zrxog wkhq eh zulwwhq







Qrwlfh wkdw h{suhvvlrq +6, lv d vwhs ixqfwlrq wkdw rqo| fkdqjhv zkhq d qhz hyhqw zdv revhuyhg
wkh suhfhglqj zhhn/ l1h1/ rqo| zkhq %|3￿ ' 1
7Qh{w frqvlghu wkh kd}dug udwh |/ zklfk lv ghqhg dv wkh frqglwlrqdo suredelolw| ri d
fkdqjh lq wkh wdujhw jlyhq \|3￿/ zklfk uhsuhvhqwv lqirupdwlrq revhuyhg dv ri wlph |  =
| ' E%| ' m\|3￿ +7,
Li wkh rqo| lqirupdwlrq frqwdlqhg lq \|3￿ zhuh wkh gdwhv ri suhylrxv wdujhw fkdqjhv/ wkh
kd}dug udwh zrxog qrw fkdqjh xqwlo wkh qh{w wdujhw fkdqjh1 Lq wklv fdvh/ rqh frxog fdofxodwh





dqg wkxv wkh kd}dug udwh wkdw lv lpsolhg e| wkh DFG prgho lv
| ' *| +8,
Wkh reylrxv dgydqwdjh ri ghvfulelqj wkh surfhvv lq whupv ri fdohqgdu wlph dqg wkh kd}dug
udwh udwkhu wkdq lq whupv ri hyhqw lqgh{hv dqg h{shfwhg gxudwlrqv lv wkdw qhz lqirupdwlrq
wkdw dsshduhg vlqfh wkh suhylrxv wdujhw fkdqjh pd| dovr eh uhohydqw iru suhglfwlqj wkh wlplqj





zkhuh 5|3￿ ghqrwhv d yhfwru ri yduldeohv wkdw lv nqrzq dw wlph |  1
Iru uhdvrqv wkdw zloo vkruwo| ehfrph fohdu/ zh dvvxph wkdw wkh uvw hohphqw ri 5|3￿ lv d
frqvwdqw dqg qrupdol}h B￿ uhodwlyh wr xqlw| dqg olnhzlvh qrupdol}h / wr }hur1 Vshflfdoo|/








8Qrwlfh wkdw vlqfh wkh frqvwdqw whup / kdv ehhq gursshg iurp +:,/ wkh dyhudjh ydoxh ri ^|








Khqfh wkh qdwxudo ydoxhv wr vwduw xs wkh uhfxuvlrq +:, zrxog eh
^| ' ^ iru | 'f cc +<,
￿f  ￿n￿cf '  iru  ' c6 +43,






Lw pljkw dsshdu iurp wkh xqlw frh!flhqw rq ^| lq wkh ghqrplqdwru ri +44, wkdw wklv ds0
surdfk lpsrvhv d sduwlfxodu vfdoh uhodwlrq ehwzhhq gxudwlrqv ￿ dqg kd}dug udwhv |1K r z 0
hyhu/ wklv lv qrw wkh fdvh1 Iru h{dpsoh/ li rqh vroyhv +:, iru 6 ' o 'dqg vxevwlwxwhv wkh
uhvxow lqwr +44,/ wkh kd}dug fdq eh zulwwhq dv
| '

nB￿5|3￿ n k |
zkhuh  | lv d zhljkwhg dyhudjh ri sdvw gxudwlrqv=






9iru | nwkh fxpxodwlyh qxpehu ri wdujhw fkdqjhv wkdw kdyh ehhq revhuyhg dv ri gdwh |1
Khqfh k lv hhfwlyho| d iuhh sdudphwhu iru wudqvodwlqj iurp xqlwv ri gxudwlrqv lqwr d kd}dug
udwh1
Ohw | ' ^| n B￿5|3￿ dqg qrwlfh wkdw dq lpsruwdqw qxphulfdo remhfwlyh lv wr hqvxuh wkdw
| lv dozd|v srvlwlyh1 Rqh zd| wr gr wklv lv zrxog eh vlpso| wr uhsodfh | e| 3 zkhqhyhu
| lv qhjdwlyh1 Wklv kdv wkh gudzedfn wkdw wkh uhvxowlqj ixqfwlrq E| lv qrqglhuhqwldeoh
dw | 'f / zklfk frxog suhvhqw sureohpv iru qxphulfdo rswlpl}dwlrq urxwlqhv1 Zh kdyh kdg
vxffhvv xvlqj wkh iroorzlqj vljprlgdo ixqfwlrq wr sdvwh ehwzhhq qhjdwlyh dqg srvlwlyh ydoxhv
ri | zkloh pdlqwdlqlqj frqwlqxrxv ghulydwlyhv=
6E|'
;
A A A A A A ?
A A A A A A =
ffff |  f
ffff n 2{2
|*E{2 n 2
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f 	 | 	 {
ffff n | |  {
 +45,
Rxu hpslulfdo uhvxowv ehorz wdnh {'f 1





iru 6E wkh ixqfwlrq jlyhq lq +45, dqg ^| fdofxodwhg iurp +:, wkurxjk +43,1
Jlyhq wkh kd}dugv lw lv wkhq vlpsoh wr hydoxdwh wkh orj olnholkrrg ixqfwlrq1 Qrwlfh iurp








i%| orj E|nE  %| orj E  |j +47,
zklfk fdq wkhq eh pd{lpl}hg qxphulfdoo| zlwk uhvshfw wr w￿ Urexvwqhvv ri qxphulfdo
pd{lpl}dwlrq urxwlqhv olnho| uhtxluhv ixuwkhu uhvwulfwlqj k￿  f/ q￿  f/d q gf  q￿nnqo 

Lw lv ri lqwhuhvw wr qrwh wkdw wkh DFK prgho lqfoxghv wkh DFG prgho dv d vshfldo fdvh
qrw rqo| lq whupv ri lwv lpsolhg ydoxh iru wkh h{shfwhg wlph vhsdudwlqj wdujhw fkdqjhv exw
dovr lq whupv ri wkh ydoxh ri wkh olnholkrrg ixqfwlrq +47, lq wkh olplw dv wkh wlph lqwhuydo xvhg
wr glvfuhwl}h fdohqgdu wlph ehfrphv duelwudulo| vpdoo1 Wklv lv ghprqvwudwhg lq wkh iroorzlqj
vhfwlrq1
6 Uhodwlrq wr Frqwlqxrxv0Wlph Prghov
Wkh suhylrxv vhfwlrq wrrn wkh shuvshfwlyh wkdw wlph lv glvfuhwh1 Vxssrvh lqvwhdg wkdw wlph
lv frqwlqxrxv exw zh vdpsoh lw lq glvfuhwh lqwhuydov ri ohqjwk {( +qrwh wkdw { zdv {hg dw
xqlw| lq wkh suhylrxv vhfwlrq,1 Wkhq wkh orj olnholkrrg dv fdofxodwhg e| wkh DFK prgho iru




i%￿ orj E￿E{ n E  %￿ orj E  ￿E{j +48,
zkhuh ￿E{ ghqrwhv wkh suredelolw| ri d fkdqjh ehwzhhq  dqg  n{dqg zkhuh wkh
vxppdwlrq ryhu  lv lq lqfuhphqwv ri { Qrwh wkdw iurp wkh ghqlwlrq ri ￿| dqg 2|c wkh whup
;%￿ lq +48, lv }hur iru doo exw wkh odvw Ixuwkhupruh/ li wkhuh duh qr h{rjhqrxv fryduldwhv/ wkhq
￿E{ zrxog eh frqvwdqw iru doo c wkdw lv/ ￿E{ ' ￿2|E{ iru  ' 2|n{c 2|n2{cc￿|
Wkxv lq wkh devhqfh ri h{rjhqrxv fryduldwhv/ h{suhvvlrq +48, zrxog ehfrph




' orj E￿2|E{ n orj E  ￿2|E{
E￿|  2|  {
{
 +49,
Wkh suredelolw| ￿E{ ri d fkdqjh ehwzhhq  dqg  n{ri frxuvh ydqlvkhv dv wkh wlph
lqfuhphqw { ehfrphv duelwudulo| vpdoo1 Vxssrvh wkdw dvvrfldwhg zlwk wkh vhtxhqfh i￿2|E{j




H{suhvvlrq +4:, uhsuhvhqwv dq dvvxpswlrq derxw wkh olplwlqj frqwlqxrxv0wlph suredelolw| odz
jryhuqlqj hyhqwv wkdw lv riwhq ghvfulehg dv wkh Srlvvrq srvwxodwh +vhh iru h{dpsoh Fkldqj/
4<;3/ s1 583,1 Qrwlfh e| Wd|oru*v wkhruhp/
*L}d  ￿2|E{o
E￿|  2|  {
{
' E￿|  2|
3￿
￿2| n E{ +4;,
Vxevwlwxwlqj +4;, lqwr +49,/ lw lv fohdu wkdw +49, glhuv iurp
*L}d￿2|E{o  E￿|  2|
3￿
￿2|
e| E{ Wkxv li zh xvh wkh DFK prgho wr hydoxdwh wkh orj olnholkrrg iru wkh revhuyhg wdujhw
<fkdqjhv ehwzhhq 2| dqg ￿| iru wkh {hg lqwhuydo {' c dqg li +4:, lv d jrrg dssur{lpdwlrq
iru {' c wkhq
￿￿| [
￿’￿2|n￿
i%￿ *L}d￿Eo n E  %￿*L}d  ￿Eoj +4<,
* *L}E
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
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Vxssrvh zh zhuh wr lqgh{ revhuydwlrqv qrw e| wlph exw e| wkh rffxuuhqfh ri fkdqjhv lq
wkh ixqgv udwh wdujhw1 Wkxv revhuydwlrq  'zrxog fruuhvsrqg wr wkh uvw revhuyhg wdujhw
fkdqjh/  '2wr wkh vhfrqg revhuyhg wdujhw fkdqjh/ dqg  '  wr wkh odvw revhuyhg wdujhw
fkdqjh1 Ohw  ￿ ghqrwh wkh ohqjwk ri wlph ehwzhhq wkh  dqg wkh  wdujhw fkdqjhv/ vr wkdw
li wkh wk wdujhw fkdqjh rffxuuhg dw gdwh ￿|c wkhq  ￿ ' ￿|  2| Ohw h ￿ ghqrwh wkh ydoxh
ri wkh  sdudphwhu uhohydqw iru wkh wk fkdqjh/ qdpho| h ￿ ' ￿2| Wkhq +4<, lpsolhv wkdw
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zkhuh wkh dssur{lpdwlrq ehfrphv duelwudulo| jrrg dv wkh glvfuhwh vdpsolqj iuhtxhqf| rq
zklfk wkh ohiw0kdqg vlgh lv edvhg ehfrphv qhu dqg qhu1 Wkh uljkw0kdqg vlgh ri +53, zloo eh
uhfrjql}hg dv lghqwlfdo wr htxdwlrq +4:, lq Hqjoh +4<<<,/ zklfk lv wkh irup ri wkh orj olnholkrrg
dv fdofxodwhg xqghu wkh h{srqhqwldo dxwruhjuhvvlyh frqglwlrqdo gxudwlrq vshflfdwlrq1 Lq wkh
DFG prgho/ wkh sdudphwhu h ￿ kdv wkh lqwhusuhwdwlrq ri wkh h{shfwhg ohqjwk ri wlph ehwzhhq
hyhqwv/ wkdw lv/ h ￿ lv wkh h{shfwdwlrq ri h ￿ frqglwlrqdo rq h ￿3￿cch ￿ Wkxv +53, uhsurgxfhv
wkh idploldu uhvxow wkdw rqh fdq uhsdudphwhul}h wkh olnholkrrg ixqfwlrq iru vxfk surfhvvhv
43htxlydohqwo| lq whupv ri gxudwlrqv ru lq whupv ri kd}dugv/ zkhuh iurp +4:, wkh h{shfwhg
gxudwlrq lv hvvhqwldoo| wkh uhflsurfdo ri wkh vlqjoh shulrg E{ '  kd}dug1
7 Suhglfwlqj wkh ydoxh ri wkh wdujhw
Suhglfwlqj wkh ydoxh ri wkh Ihghudo ixqgv udwh wdujhw iru dq| jlyhq zhhn uhtxluhv dqvzhulqj
wzr txhvwlrqv1 Wkh uvw lv wkh txhvwlrq dqdo|}hg xs wr wklv srlqw= Lv wkh Ihg jrlqj wr fkdqjh
wkh wdujhw wklv zhhn ru ohdyh lw lq sodfhB Vhfrqg/ li wkh Ihg grhv fkdqjh wkh wdujhw/ e| krz
pxfk zloo wkh wdujhw fkdqjhB Vxfk d wlph vhulhv lv vrphwlphv ghvfulehg dv d pdunhg srlqw
surfhvv/ lq zklfk srlqwv uhihuv wr wkh gdwhv dw zklfk wkh wdujhw lv fkdqjhg +gdwhv | iru
zklfk %| ' dqg pdunv uhihuv wr wkh vl}hv ri wkh fkdqjhv zkhq wkh| rffxu1 Ohw +| eh
wkh pdun/ ru wkh pdjqlwxgh ri wkh wdujhw fkdqjh li rqh rffxuv lq zhhn | Dv ehiruh/ ohw
5|3￿ ghqrwh d yhfwru ri h{rjhqrxv yduldeohv vxfk dv surgxfwlrq/ sulfhv/ dqg xqhpsor|phqw/












Rxu wdvn lv wr prgho wkh mrlqw suredelolw| glvwulexwlrq ri %| dqg +| frqglwlrqdo rq wkh sdvw1
Zlwkrxw orvv ri jhqhudolw| wklv suredelolw| fdq eh idfwruhg dv=
sE%|c+ |m\|3￿(w￿cw 2'}E%|m\|3￿(w￿^E+|m%|c\|3￿(w2 +55,
Rxu remhfwlyh lv wr fkrrvh w￿ dqg w2 vr dv wr pd{lpl}h wkh orj olnholkrrg/
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Li w￿ dqg w2 kdyh qr sdudphwhuv lq frpprq/ wkhq pd{lpl}dwlrq ri +56, lv htxlydohqw wr
pd{lpl}dwlrq ri +57, dqg +58, vhsdudwho|1 Li wkh| gr kdyh sdudphwhuv lq frpprq/ wkhq
vhsdudwh pd{lpl}dwlrq zrxog qrw eh h!flhqw exw zrxog vwloo ohdg wr frqvlvwhqw hvwlpdwhv15
Frqvlghu/ wkhq/ wkh ghwhuplqdqwv ri wkh pdunv/ ru wkh vl}h ri d wdujhw fkdqjh jlyhq wkdw
rqh rffxuv1 Wdujhw fkdqjhv w|slfdoo| rffxu lq glvfuhwh lqfuhphqwv ri 58 edvlv srlqwv/ wkrxjk
fkdqjhv dv vpdoo dv 9158 edvlv srlqwv zhuh vrphwlphv revhuyhg sulru wr 4<<31 Wkh glvfuhwhqhvv
ri wkh wdujhw fkdqjhv vxjjhvwv wkh xvh ri dq rughuhg uhvsrqvh prgho dv lq Kdxvpdq/ Or/ dqg
PdfNlqod| +4<<5,1 Vlqfh wdujhw fkdqjhv rqo| rffxu dw sduwlfxodu gdwhv/ lw lv hdvlhvw wr
ghvfuleh wklv prgho e| lqgh{lqj revhuydwlrqv e| hyhqwv  udwkhu wkdq gdwhv | Iroorzlqj wkh
qrwdwlrq ri wkh suhylrxv vhfwlrq/ zh zloo xvh wloghv wr ghqrwh yduldeohv wkdw duh lqgh{hg e|
hyhqwv dqg qr wloghv iru yduldeohv wkdw duh lqgh{hg e| gdwhv1
5 Dq lqwhuhvwlqj dssurdfk wkdw prghov 4 dqg 5 mrlqwo| lv wkh dxwruhjuhvvlyh pxowlqrpldo iudphzrun ri
Hqjoh dqg Uxvvhoo +4<<<,1
45Ohw  'fruuhvsrqg wr wkh uvw wdujhw fkdqjh lq wkh vdpsoh/  '2wr wkh vhfrqg wdujhw
fkdqjh/ dqg  '  wr wkh odvw wdujhw fkdqjh1 Ohw h +￿ ghqrwh wkh pdjqlwxgh ri wkh wk wdujhw
fkdqjh dqg ohw h ￿ ghqrwh d yhfwru ri yduldeohv revhuyhg lq wkh zhhn sulru wr wkh wk wdujhw
fkdqjh wkdw pd| kdyh lq xhqfhg wkh Ihg*v ghflvlrq ri krz pxfk wr fkdqjh wkh wdujhw> li wkh
wk wdujhw fkdqjh rffxuv dw gdwh |/w k h qh ￿ lv d vxevhw ri wkh yhfwru \|3￿ ghqhg lq htxdwlrq
+54,1 Zh k|srwkhvl}h wkh h{lvwhqfh ri dq xqrevhuyhg odwhqw yduldeoh h +W
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Vxssrvh wkdw wkhuh duh 6 glhuhqw glvfuhwh dprxqwv e| zklfk wkh Ihg pd| fkdqjh wkh
wdujhw1 Ghqrwh wkh srvvleoh fkdqjhv lq wkh wdujhw e| r￿cr 2ccr6 zkhuh r￿ 	r 2 	  	 r6
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zkhuh S￿ 	S 2 	  	 S6 Qrwlfh wkdw wkh suredelolw| wkdw wkh wdujhw fkdqjhv e| r￿ lv jlyhq
e|
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iru  ' c2cc6c zlwk Sf ' 4 dqg S6 ' 4 Li xE5 ghqrwhv wkh suredelolw| wkdw d
vwdqgdug Qrupdo yduldeoh wdnhv rq d ydoxh ohvv wkdq ru htxdo wr 5c wkhq wkhvh suredelolwlhv
fdq eh zulwwhq
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Qrwh wkdw wklv vshflfdwlrq lpsolhv wkdw/ wkh eljjhu wkh ydoxh ri h ￿
￿Zc wkh juhdwhu wkh sure0
delolw| wkdw wkh odwhqw yduldeoh h +W
￿ wdnhv rq d ydoxh lq d kljkhu elq dqg vr wkh juhdwhu wkh
suredelolw| ri revhuylqj d elj lqfuhdvh lq wkh wdujhw h +￿ Wkxv li dq lqfuhdvh lq wkh xqhpsor|0
phqw udwh whqgv wr fdxvh wkh Ihg wr orzhu wkh wdujhw/ wkhq zh zrxog h{shfw wkh frh!flhqw
lq Z wkdw pxowlsolhv wkh xqhpsor|phqw udwh wr eh qhjdwlyh1
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zkhuh w2 'E Z￿cS ￿cS 2ccS63￿￿ Wkh frqglwlrqdo orj olnholkrrg ri wkh pdunv +wkh vhfrqg whup
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 +5<,
zkhuh zh kdyh xvhg wkh idfw wkdw hE+| 'f m%| 'f '  Wkh yhfwru ri srsxodwlrq sdudphwhuv
lv wkhq hvwlpdwhg e| pd{lpl}lqj +5<, vxemhfw wr wkh frqvwudlqw wkdw S￿ :S ￿3￿ iru  '
c2cc6  
8 Gdwd dqg Lqvwlwxwlrqdo Iudphzrun
Wkh X1V1 Ihghudo Uhvhuyh uhtxluhv edqnv wr krog ghsrvlwv lq wkhlu dffrxqwv zlwk wkh Ihg vr
dv wr h{fhhg d plqlpxp uhtxluhg ohyho edvhg rq wkh yroxph ri wudqvdfwlrqv ghsrvlwv khog e|
wkh edqnv* fxvwrphuv1 Fdofxodwlrq ri zkhwkhu d edqn vdwlvhv wkhvh uhvhuyh uhtxluhphqwv lv
edvhg lq sduw rq wkh edqn*v dyhudjh Ihghudo Uhvhuyh ghsrvlwv khog ryhu d wzr0zhhn shulrg
ehjlqqlqj rq d Wkxuvgd| dqg hqglqj rq d Zhgqhvgd|1 Li wkh Ihg vhoov Wuhdvxu| vhfxulwlhv wr
wkh sxeolf/ wkh sd|phqwv lw uhfhlyhv iurp edqnv* fxvwrphuv irufh edqnv wr uhgxfh wkhlu Ihg
ghsrvlwv1 Jlyhq wkh qhhg wr frqwlqxh wr phhw uhvhuyh uhtxluhphqwv/ edqnv duh wkhq irufhg wr
wu| wr eruurz wkh uhvhuyhv iurp rwkhu edqnv rq wkh Ihg ixqgv pdunhw ru iurp wkh Ihg dw wkh
Ihg*v glvfrxqw zlqgrz/ ru wr pdqdjh zlwk d orzhu ohyho ri h{fhvv uhvhuyhv1 Edqnv* dyhuvlrq
wr wkh vhfrqg dqg wklug rswlrqv fdxvhv wkh htxloleulxp lqwhuhvw udwh rq ordqv ri Ihghudo
ixqgv wr eh elg xs lq uhvsrqvh wr wkh lqlwldo vdoh ri vhfxulwlhv e| wkh Ihg1 Wkh Wudglqj Ghvn
ri wkh Ihghudo Uhvhuyh Edqn ri Qhz \run fduhixoo| prqlwruv edqnv* uhvhuyh uhtxluhphqwv
dqg dydlodeoh Ihg ghsrvlwv/ dqg lpsohphqwv sxufkdvhv ru vdohv ri Wuhdvxu| vhfxulwlhv +rshq
48pdunhw rshudwlrqv, lq rughu wr dfklhyh d sduwlfxodu wdujhw iru wkh Ihghudo ixqgv udwh16
Wkh udz gdwd iru rxu vwxg| duh wkh gdwhv dqg vl}hv ri Ihghudo ixqgv wdujhw fkdqjhv iru
4<;704<<: frpslohg e| Johqq Uxghexvfk +4<<8, dqg xsgdwhg e| Yronhu Zlhodqg17 Wkhvh
ydoxhv duh uhsruwhg lq Wdeoh 41 Wkh qdwxuh ri wkh wdujhw dqg ghwdlov ri lwv lpsohphqwdwlrq
kdyh fkdqjhg frqvlghudeo| gxulqj rxu vdpsoh shulrg1 Lq wkh hduo| sduw ri wkh vdpsoh/ wkh
gluhfwlyh iru wkh Wudglqj Ghvn dw wkh Ihghudo Uhvhuyh Edqn ri Qhz \run zdv riwhq iudphg lq
whupv ri d ghvluhg ohyho ri uhvhuyh suhvvxuh/ lqwhusuhwhg dv dq h{shfwhg ohyho ri eruurzlqj
iurp wkh Ihg*v glvfrxqw zlqgrz +vhh iru h{dpsoh Khoohu/ 4<;;/ ru Phxohqg|nh/ 4<<;/ ss1 46<0
475,1 Jlyhq d uhodwlyho| vwdeoh srvlwlyh uhodwlrq ehwzhhq glvfrxqw zlqgrz eruurzlqj dqg
wkh Ihg ixqgv udwh/ wklv xvxdoo| wudqvodwhg idluo| gluhfwo| lqwr d wdujhw iru wkh Ihg ixqgv udwh
lwvhoi1 Krzhyhu/ d eruurzhg uhvhuyhv wdujhw uhtxluhv iuhtxhqw dgdswdwlrq ri wkh surfhgxuh wr
fkdqjhv lq pdunhw frqglwlrqv1 Wdeoh 4 uhyhdov wkdw/ lq wkh hduo| sduw ri wkh vdpsoh/ wdujhw
fkdqjhv doprvw dozd|v fdph rq Wkxuvgd|/ hlwkhu dw wkh ehjlqqlqj ri d qhz wzr0zhhn uhvhuyh
pdlqwhqdqfh shulrg ru kdoizd| wkurxjk lq uhvsrqvh wr qhz pdunhw lqirupdwlrq1 Pruhryhu/
wkh wdujhw zdv fkdudfwhul}hg e| vpdoo dqg iuhtxhqw dgmxvwphqwv ryhu wklv shulrg1 Gdwhv
ri IRPF phhwlqjv dqg IRPF frqihuhqfh fdoov duh jlyhq lq Wdeohv 5 dqg 61 Lq wkh odwwhu
sduw ri rxu vdpsoh/ wkh IRPF gluhfwlyhv zhuh doprvw dozd|v lpsohphqwhg lpphgldwho|1 Lq
wkh hduo| sduw ri rxu vdpsoh/ wkh IRPF gluhfwlyhv xvxdoo| zhuh qrw lpsohphqwhg xqwlo wkh
zhhn iroorzlqj wkh IRPF phhwlqj/ dqg dgglwlrqdo fkdqjhv riwhq fdph pxfk odwhu/ hylghqwo|
6 Vhh Ihlqpdq +4<<6, ru Phxohqg|nh +4<<;, iru ixuwkhu ghwdlov1
7 Zh wkdqn Yronhu Zlhodqg iru judflrxvo| surylglqj xv zlwk wkhvh gdwd1
49uh hfwlqj ghflvlrqv pdgh e| wkh Fkdlupdq ri wkh Ihghudo Uhvhuyh xqghu wkh eurdg jxlgholqhv
ri hduolhu IRPF gluhfwlyhv1
Lq sulqflsoh/ lw zrxog eh srvvleoh wr dsso| rxu DFK prgho wr gdlo| gdwd zlwk fduhixo
prgholqj ri wkhvh vwurqj gd|0ri0wkh0zhhn hhfwv1 Zh ihow wkdw olwwoh zdv orvw e| frqyhuwlqj
rxu gdwd wr d zhhno| vhulhv/ zkhuh iru frpsdwlelolw| zlwk wkh uhvhuyh0uhtxluhphqw f|foh zh
ghqh d zhhn dv ehjlqqlqj rq d Wkxuvgd| dqg hqglqj rq d Zhgqhvgd|1 Wkh wdujhw zh
dvvrfldwh zlwk dq| jlyhq zhhn lv wkh ydoxh iru wkh wdujhw rq wkh qdo Zhgqhvgd| ri wkdw
vhyhq0gd| shulrg1 Iru hljkw zhhnv lq rxu vdpsoh/ wkhuh zhuh wzr wdujhw fkdqjhv zlwklq wklv
vhyhq0gd| shulrg/ zklfk lq rxu frqvwuxfwhg gdwd zhuh wuhdwhg dv d vlqjoh odujh fkdqjh1
Vpdoo/ iuhtxhqw fkdqjhv lq wkh wdujhw zhuh shukdsv d qhfhvvdu| dvshfw ri wkh eruurzhg
uhvhuyhv rshudwlqj surfhgxuh/ exw wkh| vhuyhg dqrwkhu ixqfwlrq dv zhoo/ qdpho| khoslqj wr
surylgh iru Ihg vhfuhf|1 Zkhq Fkdlupdq Sdxo Yrofnhu doorzhg wkh Ihg ixqgv udwh wr uhdfk
53( lq 4<;4/ kh glg qrw zdqw wkh hyhqlqj qhzv uhsruwlqj krz pxfk wkh Ihg kdg gholehudwho|
ghflghg wr nlfn xs lqwhuhvw udwhv hdfk gd|1 Wkh wdujhw fkdqjhv lq wkh hduo| sduw ri rxu
vdpsoh zhuh yluwxdoo| qhyhu dqqrxqfhg sxeolfo|1
Wklv grhv qrw phdq wkdw wkh pdunhw glg qrw nqrz derxw wkh fkdqjhv lq wkh wdujhw1 Rq
wkh frqwudu|/ li wkh Ihg pdgh d odujh lqmhfwlrq ri uhvhuyhv rq d gd| zkhq wkh Ihg ixqgv udwh
zdv douhdg| wudglqj ehorz wkh suhylrxv wdujhw/ pdunhw sduwlflsdqwv zrxog txlwh dffxudwho|
dqg lpphgldwho| nqrz wkdw wkh wdujhw kdg ehhq orzhuhg1 Lqghhg/ wkh Zdoo Vwuhhw Mrxuqdo
zrxog uhsruw hdfk gd| zkhwkhu wkh wdujhw kdg ehhq udlvhg ru orzhuhg1 Frrn dqg Kdkq
+4<;<, frqvwuxfwhg d wlph vhulhv iru wkh wdujhw edvhg h{foxvlyho| rq pdunhw lqihuhqfhv dv
4:uhsruwhg lq wkh Zdoo Vwuhhw Mrxuqdo/ dqg wkh vhulhv lv txlwh forvh wr wkh r!fldo Wudglqj Ghvn
jxuhv xvhg khuh1 Wkxv/ Ihg vhfuhf|glg qrw phdq nhhslqj wkh pdunhw frqixvhg derxw
zkdw wkh Ihg zdv xs wr> lqghhg/ jlylqj wkh pdunhw d fohdu xqghuvwdqglqj ri wkh IRPF
wdujhw khoshg wkh Ihg frqvlghudeo| wr lpsohphqw lwv jrdov1 Lqvwhdg/ vhfuhf| phdqw wkdw
wkh qdwxuh ri wkh lqihuhqfh zdv vx!flhqwo| dufdqh dqg vxewoh wkdw ghwdlohg Ihg gluhfwlyhv
zhuh qrw uhsruwhg e| wkh qrqqdqfldo suhvv dqg wkxv wkh Ihg zdv lqvxodwhg voljkwo| iurp
srolwlfdo fulwlflvp iru lwv zhhno| ghflvlrqv1
Vhfuhf| lvvxhv dvlgh/ d eruurzhg uhvhuyhv rshudwlqj surfhgxuh xowlpdwho| kdg wr eh glv0
edqghg iru wkh vlpsoh uhdvrq wkdw edqnv ehfdph yluwxdoo| xqzloolqj wr eruurz iurp wkh
glvfrxqw zlqgrz uhjdugohvv ri wkh ohyho ri wkh Ihghudo ixqgv udwh1 Glvfrxqw zlqgrz eru0
urzlqj fdph wr eh ylhzhg e| d edqn*v fuhglwruv dv d vljqdo ri qdqfldo zhdnqhvv/ lqgxflqj
edqnv wr sd| doprvw dq| frvw wr dyrlg lw1 Wkh gdvkhg olqh lq wkh wrs sdqho ri Iljxuh 4
sorwv prqwko| ydoxhv iru wkh ohyho ri glvfrxqw zlqgrz eruurzlqj iru dgmxvwphqw sxusrvhv1
E| 4<<4 glvfrxqw zlqgrz dgmxvwphqw eruurzlqj kdg hvvhqwldoo| idoohq wr }hur1 Lqwhuqdo Ihg
grfxphqwv uhyhdo wkdw e| 4<;< wkh Ihg zdv lqfuhdvlqjo| frplqj wr ljqruh wkh eruurzhg
uhvhuyhv wdujhw dqg hhfwlyho| wdujhw wkh Ihg ixqgv udwh gluhfwo|18
Zkhq Dodq Juhhqvsdq ehfdph Fkdlupdq lq 4<;:/ wkh Ihg lqlwldoo| frqwlqxhg wkh srolf|
ri eruurzhg uhvhuyhv wdujhwlqj dqg vpdoo/ vhpl0vhfuhw wdujhw fkdqjhv1 D nh| hyhqw iru wkh
wudqvlwlrq wr wkh fxuuhqw rshudwlqj surfhgxuh rffxuuhg rq Qryhpehu 55/ 4<;</ zkhq wkh Ihg
dgghg uhvhuyhv dw d wlph zkhq wkh udwh zdv ehorz lwv ;0425 ( wdujhw1 Wkh pdunhw lqwhusuhwhg
8 Ihghudo Uhvhuyh Edqn ri Qhz \run/ 4<<3/ ss1 67068/ 8908:1
4;wklv dv d vljqdo wkdw wkh wdujhw kdg ehhq orzhuhg/ dqg d Ihg srolf| fkdqjh zdv dqqrxqfhg lq
wkh exvlqhvv suhvv +Zdoo Vwuhhw Mrxuqdo/ Qryhpehu 57/ 4<;</ s1 5> Qryhpehu 5;/ 4<;</ s1 4,1
Lq idfw wkh Ihg kdg qrw fkdqjhg lwv wdujhw/ exw kdg dgghg uhvhuyhv ehfdxvh ri lwv dqdo|vlv
ri wkh ghpdqg iru eruurzhg uhvhuyhv1 Wklv pdunhw uhdfwlrq surpswhg d uh0h{dplqdwlrq ri
Ihg surfhgxuh1 Rqh fkdqjh vkrzv xs txlwh gudpdwlfdoo| lq wkh vhulhv iru wkh dvvxpswlrq
wkdw wkh Wudglqj Ghvn pdgh derxw wkh ohyho ri glvfrxqw zlqgrz eruurzlqj lq iruplqj lwv
lpsohphqwdwlrq ri prqhwdu| srolf| hdfk gd|/ zklfk dsshduv dv wkh vrolg olqh lq wkh wrs
sdqho ri Iljxuh 419 Xs xqwlo Qryhpehu 4<;< wklv eruurzlqj dvvxpswlrq vhulhv wudfnhg
dgmxvwphqw eruurzlqj dv ehvw lw frxog1 Diwhu Qryhpehu/ wkh Ihg hvvhqwldoo| dvvxphg }hur
dgmxvwphqw eruurzlqj/ vr wkdw wkh eruurzlqj dvvxpswlrq vhulhv ehfrphv qhduo| lghqwlfdo wr
wkh ohyho ri vhdvrqdo eruurzlqj +Sdqhov E dqg F ri Iljxuh 4,1 Rqh ixuwkhu vhhv qr fkdqjh
lq wkh wdujhw wkdw lv vpdoohu wkdq 58 edvlv srlqwv diwhu Qryhpehu 4<;</ dqg qr uhshdw ri wkh
pdunhw frqixvlrq lq lqwhusuhwlqj Ihg srolf|1 Lqghhg/ vlqfh 4<<7/ wkh Ihg kdv dqqrxqfhg lwv
wdujhw Ihg ixqgv udwh lq frpsohwh rshqqhvv1
9 Hpslulfdo Uhvxowv
914 DFK hvwlpdwhv
Zh uvw w wkh vlpsoh DFGEc prgho wr rxu ixoo zhhno| gdwd vhw iru Ihghudo ixqgv udwh
wdujhw fkdqjhv +Pdufk 4/ 4<;7 wr Mxqh 8/ 4<<:, e| pd{lpl}lqj wkh kd}dug0edvhg olnholkrrg
+47, zlwk | jlyhq e| +8, dqg | jlyhq e| +6,1 Wkh lpsolhg DFG prgho lv dv iroorzv/ zlwk
9 Gdwd iru wkh Wudglqj Ghvn eruurzlqj dvvxpswlrq duh iurp Wkruqwrq +4<<;,1 Zh wkdqn Gdqlho Wkruqwrq
iru judflrxvo| vkdulqj wkhvh gdwd1





E￿c|3￿  2c|3￿n fHHb
Ef￿fSS￿
￿￿c|3￿ orj olnholkrrg @ 05:81<:1 +63,
Wkhvh sdudphwhu hvwlpdwhv lpso| d kljko| shuvlvwhqw DFG surfhvv> lqghhg/ +63, lpsolhv wkdw
gxudwlrqv ehwzhhq hyhqwv dgplw dq DUPD+4/4, uhsuhvhqwdwlrq zlwk dxwruhjuhvvlyh frh!flhqw
htxdo wr f  nf HHb ' f2/ dq h{sorvlyh surfhvv1 D olwwoh h{sorudwlrq zlwk dgglwlrqdo
h{sodqdwru| yduldeohv iru wkh DFK prgho txlfno| uhyhdohg wkdw wklv qrqvwdwlrqdulw| fdq eh
dwwulexwhg hqwluho| wr fkdqjhv lq Ihg rshudwlqj surfhgxuh ghwdlohg lq wkh suhylrxv vhfwlrq1
Zh frqfoxghg wkdw lw lv qhfhvvdu| wr prgho wkh gdwd dv kdylqj ehhq jhqhudwhg iurp wzr gli0
ihuhqw uhjlphv/ wkh uvw fruuhvsrqglqj wr wkh eruurzhg0uhvhuyhv wdujhw uhjlph +Pdufk 4/4<;7
wr Qryhpehu 56/ 4<;<, dqg wkh vhfrqg wr wkh h{solflw ixqgv0udwh wdujhw uhjlph +Qryhpehu
63/ 4<;< wr Mxqh 8/ 4<<:,
Iru hdfk vxevdpsoh zh frqvlghuhg d qxpehu ri yduldeohv wr lqfoxgh lq wkh yhfwru 5|3￿
lq htxdwlrq +46, wr wu| wr suhglfw wkh wlplqj ri fkdqjhv lq wkh wdujhw1 Wkh yduldeohv
zh frqvlghuhg idoo lq wkuhh jhqhudo fdwhjrulhv= +4, yduldeohv uh hfwlqj wkh ryhudoo vwdwh ri
wkh pdfurhfrqrp| wkdw pd| lq xhqfh lqwhuhvw udwhv dqg wkh Ihg*v eurdg srolf| remhfwlyhv/
vxfk dv lq dwlrq/ xqhpsor|phqw/ rxwsxw jurzwk/ dqg wkh exgjhw ghflw> +5, prqhwdu| dqg
qdqfldo djjuhjdwhv/ vxfk dv wkh jurzwk udwh ri P5/ orqj0whup lqwhuhvw udwhv/ dqg wkh vsuhdg
ehwzhhq wkh 90prqwk Wuhdvxu| eloo dqg wkh Ihg ixqgv udwh> +6, yduldeohv vshflf wr wkh
Wudglqj Ghvn rshudwlqj surfhgxuhv ghvfulehg lq wkh suhylrxv vhfwlrq/ vxfk dv wkh gdwhv ri
IRPF phhwlqjv/ Vwurqjlq*v +4<<8, phdvxuh ri eruurzhg uhvhuyh suhvvxuh/ wkh vl}h ri wkh
suhylrxv wdujhw fkdqjh/ dqg wkh gxudwlrq E|￿c|3￿ vlqfh wkh suhylrxv fkdqjh1 Rxu qdo
53prghov nhhs rqo| wkrvh sdudphwhuv wkdw duh vwdwlvwlfdoo| vljqlfdqw1
Wdeoh 7 uhsruwv pd{lpxp olnholkrrg hvwlpdwhv iru wkh uvw vxevdpsoh1 Wkh hvwlpdwhv
vxjjhvw shuvlvwhqw vhuldo fruuhodwlrq lq wkh gxudwlrqv ru kd}dugv/ zlwk k n q 'f b.1R i w k h
yduldeohv rwkhu wkdq odjjhg gxudwlrqv wkdw zh lqyhvwljdwhg/ rqo| wzr dsshdu wr eh vwdwlvwlfdoo|
vljqlfdqw1 Wkh yduldeoh 8 |3￿ lv d gxpp| yduldeoh wkdw wdnhv wkh ydoxh ri 4 li wkhuh
zdv dq IRPF phhwlqj gxulqj zhhn |   dqg lv }hur rwkhuzlvh/ zkloh s|3￿ lv vlpso| wkh
odjjhg ydoxh ri wkh hhfwlyh Ihg ixqgv udwh1
Wkh zhhn iroorzlqj dq IRPF phhwlqj zdv frqvlghudeo| pruh olnho| wr vhh d wdujhw
fkdqjh wkdq rwkhu zhhnv gxulqj wklv shulrg1 Vshflfdoo|/ wkh dyhudjh ydoxh iru ^| lq wklv
vxevdpsoh lv 4169 dqg wkh dyhudjh ydoxh iru s|3￿ lv 91741 Wkhvh lpso| d w|slfdo kd}dug ri
*E n S n ebb  ef ' f2Dc ru d rqh lq irxu fkdqfh wkdw wkh Ihg zrxog fkdqjh lwv
wdujhw qh{w zhhn1 E| frqwudvw/ lq wkh zhhn iroorzlqj dq IRPF phhwlqj/ wklv suredelolw|
jrhv xs wr *E n  SnebbefDH ' fe21 D kljk ohyho ri wkh Ihg ixqgv udwh dovr
pdnhv wkh Ihg pruh olnho| wr dgmxvw lwv wdujhw txlfno|1 Wkh kljkhvw ohyhov ri wkh Ihg ixqgv
vxusdvv <( dw wkh ehjlqqlqj dqg hqg ri wkh vxevdpsoh/ lq zklfk fdvh wkh suredelolw| ri d
wdujhw fkdqjh ulvhv wr *EnSnebbe.. ' fb/ hyhq zlwk qr IRPF phhwlqj1 Erwk
wkhvh uhvxowv duh hqwluho| frqvlvwhqw zlwk wkh ghvfulswlrq ri wkh zd| wkh Ihg lpsohphqwhg
dqg dgmxvwhg wkh wdujhw gxulqj wklv shulrg1 Zkdw lv shukdsv vxusulvlqj lv wkdw iruhfdvwlqj d
wdujhw fkdqjh ryhu wklv shulrg dsshduv wr eh hqwluho| d pdwwhu ri prgholqj wkh zd| wkh Ihg
uhvsrqghg wr lpphgldwh uhvhuyh suhvvxuhv dqg wkh idfw ri dq IRPF phhwlqj> qrqh ri wkh
pdfurhfrqrplf yduldeohv zh lqyhvwljdwhg khoshg lpsuryh wkh iruhfdvwv ri wdujhw fkdqjhv1
54E| frqwudvw/ zh irxqg qr hylghqfh ri vhuldo fruuhodwlrq lq wkh gxudwlrqv lq wkh 4<;<04<<:
vxevdpsoh1 Wdeoh 8 uhsruwv sdudphwhu hvwlpdwhv iru d kd}dug prgho gulyhq hqwluho| e| wkh
h{sodqdwru| yduldeohv 5|3￿ zlwk qr uroh iru odjjhg gxudwlrqv1 Ryhu wklv shulrg/ wkh Ihg kdv
whqghg wr lpsohphqw wdujhw fkdqjhv gxulqj wkh zhhn ri IRPF phhwlqjv udwkhu wkdq wkh
zhhn diwhu1 Wkh rwkhu yduldeoh wkdw zh irxqg xvhixo iru iruhfdvwlqj wdujhw fkdqjhv ryhu wklv
shulrg lv m7S|3￿m/ wkh devroxwh ydoxh ri wkh vsuhdg ehwzhhq wkh hhfwlyh Ihghudo ixqgv udwh
dqg wkh vl{ prqwk Wuhdvxu| eloo udwh1
Wr jhw d vhqvh ri wkhvh hvwlpdwhv/ wkh dyhudjh devroxwh vsuhdg ryhu wklv vxeshulrg lv 3167/
lpso|lqj d w|slfdo kd}dug ri *E n 2DDb  22H ' ffe( wkh Ihg lv h{wuhpho| xqolnho| wr
fkdqjh wkh wdujhw gxulqj d zhhn zlwkrxw dq IRPF phhwlqj/ xqghu wkh fxuuhqw uhjlph1 Zlwk
dq IRPF phhwlqj/ wkh suredelolw| ri d wdujhw fkdqjh ulvhv wr *En2DDb22Hb2. '
f2f1 Li wkhuh lv dq IRPF phhwlqj lq zhhn | dqg wkh suhylrxv zhhn wkh vsuhdg kdg ehhq
433 edvlv srlqwv ru kljkhu/ d fkdqjh lq wkh wdujhw lv yluwxdoo| d vxuh wklqj1
915 Rughuhg surelw hvwlpdwhv
Qh{w zh wxuq wr hpslulfdo hvwlpdwhv ri rxu rughuhg surelw prgho iru wkh pdunv/ ru wkh vl}h
ri Ihg wdujhw fkdqjhv zkhq wkh| rffxu1 Rxu uvw vwhs zdv wr frqvrolgdwh wkh qxpehu ri
srvvleoh fdwhjrulhv iru fkdqjhv lq wkh wdujhw1 Klvwrulfdo fkdqjhv rffxuuhg lq lqfuhphqwv ri
9158 edvlv srlqwv xqwlo Ghfhpehu 4<<3 dqg lq lqfuhphqwv ri 58 edvlv srlqwv diwhuzdugv1 Zh
frqvrolgdwhg wkhvh hduolhu gdwd +dorqj zlwk wkh rqh fkdqjh ri :8 edvlv srlqwv rq Qryhpehu
48/ 4<<7, dv iroorzv1 Li h +
r
￿ ghqrwhv wkh dfwxdo ydoxh iru wkh |￿ wdujhw fkdqjh lq Wdeoh 4/ wkhq
rxu dqdo|}hg gdwd h +￿ zhuh ghqhg dv
55h +￿ '
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Zh wkhq pd{lpl}hg wkh olnholkrrg ixqfwlrq O2Ew2 lq h{suhvvlrq +5<, zlwk uhvshfw wr Zc
wkh frh!flhqwv rq wkh h{sodqdwru| yduldeohv lq +59,/ dqg wkh wkuhvkrog sdudphwhuv S￿ lq
+5;,1 Wkh h{sodqdwru| yduldeohv h ￿ xvh wkh ydoxh ri wkh yduldeoh iru wkh zhhn sulru wr wkh
wdujhw fkdqjh1 Uhvxowv duh uhsruwhg lq Wdeoh 91 Prvw ri wkh DFK h{sodqdwru| yduldeohv
suryhg lqvljqlfdqw iru h{sodlqlqj wkh vl}h ri wdujhw fkdqjhv dqg zhuh gursshg1 Zh qg dq
h{wuhpho| vwurqj hhfw ri +￿￿c|3￿> li wkh suhylrxv fkdqjh udlvhg wkh wdujhw/ wkhq wklv zhhn*v
fkdqjh lv pxfk pruh olnho| wr eh dq lqfuhdvh wkdq d ghfuhdvh1 Zh qg dq htxdoo| gudpdwlf
qhjdwlyh lq xhqfh ri wkh s|3￿  AS|3￿ vsuhdg> li wkh Ihg ixqgv udwh lv deryh wkh 90prqwk
Wuhdvxu| eloo udwh/ wkhq zh fdq h{shfw wkh Ihg wr orzhu wkh wdujhw1
: Iruhfdvw hydoxdwlrqv
Rqh dgydqwdjh ri wkh DFK iudphzrun lv wkdw lw jhqhudwhv d forvhg0irup h{suhvvlrq iru wkh
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Pxowlshulrg0dkhdg iruhfdvwv duh vxevwdqwldoo| ohvv frqyhqlhqw1 Rqh uvw uhtxluhv iruhfdvwv
ri wkh h{sodqdwru| yduldeohv 5|n￿1 Wkhvh fdq eh jhqhudwhg zlwk d YDU +zlwk frqwhpsrud0
qhrxv ydoxhv ri | lqfoxghg,/ hvwlpdwhg iru hdfk ri wkh wzr vxe0vdpsohv zh frqvlghu dw wkh
Qryhpehu 56/ 4<;< euhdn0srlqw1 Wkxv/ iru h{dpsoh/ rxu iruhfdvwlqj htxdwlrqv iru s| dqg























Xqiruwxqdwho|/ wkh iruhfdvw .E|n￿n￿m\|n￿ lq +65, lv d qrqolqhdu ixqfwlrq ri \|n￿/ vr vlpx0
odwlrq phwkrgv duh qhfhvvdu| iru pxowlshulrg0dkhdg iruhfdvwv1 Vshflfdoo|/ +65, lv ghulyhg
iurp d glvfuhwh suredelolw| glvwulexwlrq iru |n￿m\| dqg rqh fdq jhqhudwh d ydoxh 
E￿￿
|n￿ iurp wklv
glvwulexwlrq1 Li rqh ixuwkhu dvvxphv wkdw wkh huuruv lq +66, dqg +67, duh elyduldwh Jdxvvldq/
wkhq/ jlyhq wklv ydoxh 
E￿￿
|n￿/ fdq jhqhudwh d ydoxh 5
E￿￿
|n￿ iurp +66, dqg +67,/ zklfk uhsuhvhqwv d
gudz iurp wkh glvwulexwlrq ri 5|n￿m\| Xvlqj 5
E￿￿
|n￿ rqh fdq djdlq xvh wkh glvwulexwlrq ehklqg
+65, wr jhqhudwh d ydoxh 
E￿￿
|n2c zklfk qrz uhsuhvhqwv d gudz iurp wkh glvwulexwlrq |n2m\|1 Lw0
hudwlqj rq wklv vhtxhqfh surgxfhv dw vwhs  dy d o x h
E￿￿
|n￿ zklfk uhsuhvhqwv d vlqjoh gudz iurp
wkh glvwulexwlrq sE|n￿m\|1 Rqh fdq wkhq jr edfn wr wkh ehjlqqlqj wr jhqhudwh d vhfrqg
ydoxh 
E2￿
|n￿ iurp sE|n￿m\| dv lq +65, dqg lwhudwh wr rewdlq d vhfrqg gudz 
E2￿
|n￿ iurp sE|n￿m\|1
Wkh dyhudjh ydoxh iurp  vlpxodwlrqv/ 3￿ S￿
6’￿ 
E6￿
|n￿c uhsuhvhqwv wkh iruhfdvw .E|n￿m\|
57Prvw ri wkh pdfur olwhudwxuh kdv irfxvhg rq prqwko| ydoxhv iru wkh hhfwlyh Ihg ixqgv
udwh udwkhu wkdq wkh zhhno| Ihg ixqgv wdujhw dv khuh1 Iru sxusrvhv ri frpsdulvrq/ zh
hvwlpdwhg d prqwko| YDU vlplodu wr wkdw xvhg e| Hydqv dqg Pduvkdoo +4<<;,1 Wkh Hydqv0
Pduvkdoo YDU xvhv prqwko| gdwd rq wkh orjdulwkp ri qrqdjulfxowxudo hpsor|phqw +.( wkh
orjdulwkp ri shuvrqdo frqvxpswlrq h{shqglwxuhv gh dwru lq fkdlq0zhljkwhg 4<<5 grooduv +(
wkh fkdqjh lq wkh lqgh{ ri vhqvlwlyh pdwhuldov sulfhv +( wkh hhfwlyh Ihghudo ixqgv
udwh Es( wkh udwlr ri qrqeruurzhg uhvhuyhv soxv h{whqghg fuhglw wr wrwdo uhvhuyhv +-f(
dqg wkh orj jurzwk udwh ri wkh prqhwdu| djjuhjdwh P5 +2 W k hp r g h ok d vw z h o y ho d j vd q g
lv hvwlpdwhg ryhu wkh vdpsoh Mdqxdu| 4<98 wr Vhswhpehu 4<<:1 Wkh phdq vtxduhg huuruv
iru 40 wr 450prqwk dkhdg iruhfdvwv iru wklv YDU duh uhsruwhg lq wkh uvw froxpq ri Wdeoh :1
Zh wkhq dvn/ Krz jrrg d mre fdq rxu zhhno| prgho ri wkh Ihg ixqgv wdujhw gr dw
suhglfwlqj wkh prqwko| ydoxhv ri wkh hhfwlyh Ihg ixqgv udwhB Zh xvhg rxu DFK dqg
rughuhg0surelw prgho wr iruhfdvw wkh ydoxh wkdw wkh Ihg ixqgv wdujhw zrxog dvvxph wkh odvw
zhhn ri prqwk  n edvhg rq lqirupdwlrq dydlodeoh dv ri wkh odvw zhhn ri prqwk  Zh wkhq
fdofxodwhg wkh vtxduhg glhuhqfh ehwzhhq wklv iruhfdvw iru wkh wdujhw dqg wkh dfwxdo ydoxh
iru wkh hhfwlyh Ihg ixqgv udwh iru prqwk  n dqg uhsruw wkh PVH*v lq wkh vhfrqg froxpq
ri Wdeoh :1
Wklv zrxog vhhp wr eh d wrxjk whvw iru rxu prgho/ jlyhq wkdw +d, wkh hvwlpdwlrq fulwhuld iru
wkh YDU lv plqlpl}lqj wkh PVH zkhuhdv wkh hvwlpdwlrq fulwhuld iru rxu prgho lv pd{lpl}lqj
wkh olnholkrrg ixqfwlrq> dqg +e, wkh YDU lv vshflfdoo| rswlpl}hg iru iruhfdvwlqj prqwko|
ydoxhv ri s zkhuhdv rxuv lv ghvljqhg wr ghvfuleh zhhno| fkdqjhv lq wkh wdujhw1 Hyhq vr/
58dwwhqwlrq wr wkh vkruw0uxq lqvwlwxwlrqdo ghwdlov ri Ihg srolf| vhhpv wr |lhog vxevwdqwldoo|
vxshulru iruhfdvwv ri wkh prqwko| s dw krul}rqv xs wr 9 prqwkv1 Eh|rqg 9 prqwkv/ wkh
prqwko| YDU ehjlqv wr gr d vljqlfdqwo| ehwwhu mre wkdq rxu zhhno| prgho1:
Zh frqfoxgh wkdw wkh DFK vshflfdwlrq lv zruwk frqvlghulqj dv d uhdolvwlf ghvfulswlrq
ri wkh g|qdplfv ri wkh Ihg ixqgv wdujhw1 Lw wkxv vhhpv ri lqwhuhvw wr uhylvlw vrph ri wkh
srolf| txhvwlrqv wkdw kdyh ehhq dgguhvvhg xvlqj olqhdu YDU*v/ wr zklfk zh wxuq lq wkh qh{w
vhfwlrq1
; Hvwlpdwlqj wkh hhfwv ri prqhwdu| srolf| vkrfnv
D juhdw qxpehu ri sdshuv kdyh dwwhpswhg wr phdvxuh wkh hhfwv ri prqhwdu| srolf| edvhg
rq olqhdu yhfwru dxwruhjuhvvlrqv1 Ohw |￿ ghqrwh d yhfwru ri pdfur yduldeohv iru prqwk >
lq wkh Hydqv dqg Pduvkdoo +4<<;, YDU/ )￿ 'E .￿c ￿c ￿cs ￿c-f ￿c2￿￿ Ohw
)￿￿ 'E .￿c ￿c ￿￿ ghqrwh wkh yduldeohv wkdw frph ehiruh wkh hhfwlyh Ihg ixqgv
udwh s￿ dqg )2￿ 'E -f￿c2￿￿ wkh yduldeohv wkdw frph diwhu1 Dq hvwlpdwh ri wkh hhfwv
ri d prqhwdu| srolf| vkrfn edvhg rq d Fkrohvn| ghfrpsrvlwlrq ri wkh uhvlgxdo yduldqfh0




Wklv lv htxlydohqw wr qglqj wkh hhfw rq |￿nr ri dq ruwkrjrqdol}hg vkrfn wr s￿/ zkhuh dq
ruwkrjrqdol}hg vkrfn lv ghqhg dv

s
￿ ' s￿  . Es￿m)￿￿c)￿3￿c)￿32c
: Vhh Uxghexvfk +4<<8, iru ixuwkhu glvfxvvlrq ri wkh surshuwlhv ri iruhfdvwv ri wkh wdujhw ryhu lqwhuphgldwh
krul}rqv1
59Qrwh wkdw wkh vkrfn fdq eh zulwwhq dv

s
￿ ' s￿  s￿3￿  d. Es￿m)￿￿c)￿3￿c)￿32c  s￿3￿o +68,
D srvlwlyh ydoxh iru s
￿ frxog wkxv frph iurp wzr vrxufhv1 Rq wkh rqh kdqg/ wkh Ihg frxog
kdyh fkdqjhg wkh wdujhw +s￿s￿3￿ : f, zkhq qr fkdqjh zdv h{shfwhg +. Es￿m)￿￿c)￿3￿c)￿32c
s￿3￿ 'f ,1 Rq wkh rwkhu kdqg/ wkh Ihg pd| qrw kdyh fkdqjhg wkh wdujhw +s￿  s￿3￿ 'f ,
hyhq wkrxjk wkh YDU kdg h{shfwhg d gurs +. Es￿m)￿￿c)￿3￿c)￿32c  s￿3￿ 	 f,1 Hlwkhu
hyhqw zrxog surgxfh d srvlwlyh s
￿1 Wkh wzr hyhqwv duh suhglfwhg wr kdyh wkh vdph hhfw li
wkh gdwd zhuh jhqhudwhg iurp d olqhdu YDU1
Lq d qrqolqhdu prgho vxfk dv rxu DFK vshflfdwlrq/ krzhyhu/ wkh wzr hyhqwv duh qrw
irufhg wr kdyh wkh vdph hhfwv/ dqg lw lv dq lqwhuhvwlqj h{huflvh wr vhh zkdw wkh prgho vd|v
derxw wkhlu uhvshfwlyh frqvhtxhqfhv1 Wr gr vr/ zh vwduw zlwk wkh olqhdu YDU/
)￿ ' U n x￿)￿3￿ n x2)￿32 n  n x￿2)￿3￿2 n 0￿
Zh hvwlpdwh wkh sdudphwhuv EUcx￿cx2ccx￿2 e| ROV htxdwlrq e| htxdwlrq1 Zh dovr
qhhg wkh iruhfdvw ri )2￿ jlyhq )￿￿ dqg ￿1 Wklv fdq eh rewdlqhg e| hvwlpdwlqj wkh iroorzlqj
v|vwhp e| ROV/ rqh htxdwlrq dw d wlph/
)2￿ ' _ n _￿￿ n #f)￿￿ n ￿)￿3￿ n 2)￿32 n  n ￿2)￿3￿2 n 2￿c +69,
zkhuh _￿ lq wkh Hydqv0Pduvkdoo h{dpsoh lv d E2   yhfwru/ #f lv d E2   pdwul{/ dqg
￿ duh E2  S pdwulfhv1 Jlyhq dq| k|srwkhvl}hg ydoxh iru ￿ dqg wkh klvwrulfdo ydoxhv iru
)￿￿c)￿3￿c)￿32c/ rqh fdq wkhq fdofxodwh wkh iruhfdvw  )2￿￿￿E￿ iurp +69,1 Froohfw wkhvh







Wkh rqh0vwhs0dkhdg YDU iruhfdvw frqglwlrqdo rq wkh k|srwkhwlfdo ￿ lv=
	 .E)￿n￿m￿c)￿￿c)￿3￿c)￿32c'U n x￿ )￿￿￿E￿nx2)￿3￿ n  n x￿2)￿3￿￿ +6;,
Zh wkhq uhsodfh wkh irxuwk hohphqw ri wkh yhfwru ri frqglwlrqdo iruhfdvwv lq +6;,/ fruuhvsrqg0
lqj wr wkh iruhfdvw ri wkh hhfwlyh Ihg ixqgv udwh s￿n￿c zlwk wkh iruhfdvw wdujhw udwh iru wkh
odvw zhhn ri prqwk  n 1 Wklv iruhfdvw lv fdofxodwhg dv lq wkh suhylrxv vhfwlrq edvhg rq
klvwrulfdo ydoxhv ri yduldeohv dydlodeoh dw gdwh c zlwk wkh klvwrulfdo ydoxh iru wkh wdujhw dw
gdwh  uhsodfhg e| wkh k|srwkhvl}hg ydoxh ri ￿1 Fdoo wkh uhvxowlqj yhfwru  )￿n￿￿￿E￿1 Qh{w/
zh xvh wkh YDU frh!flhqwv wr jhqhudwh wzr0vwhs0dkhdg iruhfdvwv frqglwlrqdo rq ￿=
	 .E)￿n2m￿c)￿￿c)￿3￿c)￿32c'U n x￿ )￿n￿￿￿E￿nx2 )￿￿￿E￿n n x￿2)￿3￿f +6<,
Zh djdlq uhsodfh wkh irxuwk hohphqw ri +6<, zlwk wkh iruhfdvw ri ￿n2 lpsolhg e| wkh DFK
prgho dqg fdoo wkh uhvxow  )￿n2￿￿E￿1 Lwhudwlqj lq wklv pdqqhu/ zh fdq fdofxodwh  )￿n￿￿￿E￿/
zklfk vxppdul}hv wkh g|qdplf frqvhtxhqfhv ri wkh iruhfdvw wlph sdwk iru ￿c ￿n￿c lpsolhg
e| wkh DFK prgho iru rwkhu pdfurhfrqrplf yduldeohv ri lqwhuhvw1
Wr phdvxuh wkh frqvhtxhqfhv ri wkh uvw whup lq +68,/ zh dvn/ Zkdw glhuhqfh grhv
lw pdnh li wkh Ihg udlvhv wkh wdujhw e| 58 edvlv srlqwv gxulqj prqwk  +￿ ' ￿3￿ nf 2D
frpsduhg wr li lw kdg nhsw wkh wdujhw frqvwdqw E￿ ' ￿3￿B Zh wkhq qrupdol}h wkh dqvzhu








5;Li zh kdg qrw uhsodfhg wkh irxuwk hohphqw ri +6;, dqg +6<, dw hdfk lwhudwlrq zlwk wkh DFK
iruhfdvw/ wkh uhvxowlqj ydoxh lq +73, zrxog qrw ghshqg rq  ru ￿3￿ dqg zrxog eh qxphulfdoo|
lghqwlfdo wr wkh vwdqgdug YDU lpsxovh0uhvsrqvh ixqfwlrq edvhg rq wkh Fkrohvn| ghfrpsrvl0
wlrq1 Dv lv/ wkh ydoxh ri +73, grhv ghshqg rq  dqg ￿3￿/ dqg wr uhsruw uhvxowv zh wkhuhiruh
dyhudjh +73, ryhu wkh klvwrulfdo ydoxhv  ' ccA dqg )￿cc)A lq rxu vdpsoh1
Wkh vhfrqg whup lq +68, dvnv/ Zkdw zrxog kdsshq li zh suhglfwhg d fkdqjh lq wkh wdujhw
exw qrqh rffxuuhgB Ohwwlqj 	 =￿￿￿3￿ ghqrwh wkh iruhfdvw iru wkh wdujhw lq prqwk  edvhg rq
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f rwkhuzlvh

Wkh hhfw ri wkh zhljkw /￿ lq +74, lv wr ljqruh revhuydwlrqv iru zklfk qr fkdqjh zdv h{shfwhg
dqg wr uhvfdoh srvlwlyh ru qhjdwlyh iruhfdvw huuruv lqwr xqlwv frpsdudeoh wr +73,1 Djdlq li zh
kdg qrw uhsodfhg wkh YDU iruhfdvwv ri s￿n￿ zlwk wkh DFK iruhfdvwv ri ￿n￿/ wkh pdjqlwxgh
lq +74, zrxog eh qrw ghshqg rq  dqg zrxog eh qxphulfdoo| lghqwlfdo wr wkh YDU lpsxovh0
uhvsrqvh ixqfwlrq1
Iljxuh 5 fdofxodwhv wkh hhfwv ri wkuhh glhuhqw nlqgv ri prqhwdu| srolf| vkrfnv1 Wkh
vrolg olqh lv wkh olqhdu YDU lpsxovh0uhvsrqvh ixqfwlrq/ ghvfulelqj wkh hhfwv ri d 4330edvlv0
srlqw lqfuhdvh lq s￿ rq hdfk ri wkh yh rwkhu yduldeohv lq )￿n￿ iru  'fwr 44 prqwkv1 Wklv
uhsolfdwhv wkh frqyhqwlrqdo uhvxowv  dq lqfuhdvh lq wkh Ihghudo ixqgv udwh lv dvvrfldwhg zlwk
5<dq lqlwldo ghfuhdvh lq qrqeruurzhg uhvhuyhv dqg lq P5/ dqg lv iroorzhg zlwklq 9 prqwkv e| d
ghfolqh lq hpsor|phqw dqg sulfhv1 Wkh vkruw0gdvkhg olqh uhfrugv wkh dyhudjh ydoxhv ri +73,
ryhu doo wkh gdwhv  lq rxu vdpsoh/ zklfk zh lqwhusuhw dv wkh dqvzhu wr wkh txhvwlrq/ Zkdw
kdsshqv zkhq wkh Ihghudo Uhvhuyh gholehudwho| udlvhv lwv wdujhw iru wkh Ihghudo ixqgv udwhB
Wkh hhfwv duh txdolwdwlyho| vlplodu wr wkh YDU lpsxovh0uhvsrqvh ixqfwlrq/ exw txdqwlwdwlyho|
duh pxfk eljjhu  d srolf| fkdqjh lpsolhv d eljjhu frqwudfwlrq lq QEU[ ru P5 wkdq wkh
ruwkrjrqdol}hg YDU lqqrydwlrqv s
￿/ dqg wkh qhjdwlyh frqvhtxhqfhv iru hpsor|phqw dqg
sulfhv duh pxfk eljjhu dv zhoo1 Wkh orqj0gdvkhg olqh uhfrugv wkh dyhudjh ydoxhv ri +74,/
zklfk dqvzhuv wkh txhvwlrq/ Zkdw kdsshqv li rqh zrxog kdyh suhglfwhg wkdw wkh Ihg zdv
jrlqj wr orzhu wkh wdujhw/ exw lq idfw lw glg qrwB Wkh uhvxowv duh frpsohwho| glhuhqw/ dqg
vxjjhvw wkdw wkh Ihg*v ghflvlrq qrw wr orzhu wkh wdujhw lv w|slfdoo| dq hqgrjhqrxv uhvsrqvh wr
wkh Ihg*v dffxudwh suhglfwlrqv ri d vwurqj hfrqrp| dqg vxujlqj sulfhv dqg prqh| ghpdqg1
Wkh olqhdu YDU/ zklfk hvvhqwldoo| lv dq dyhudjh ri wkhvh wzr vfhqdulrv/ wkxv dsshduv wr eh
pl{lqj wrjhwkhu wkh dqvzhuv wr wzr yhu| glhuhqw h{shulphqwv1
< Frqfoxvlrqv
Wklv sdshu lqwurgxfhg wkh dxwruhjuhvvlyh frqglwlrqdo kd}dug prgho iru jhqhudwlqj d wlph0
ydu|lqj vhuldoo| ghshqghqw suredelolw| iruhfdvw iru d glvfuhwh hyhqw vxfk dv d fkdqjh lq wkh
Ihghudo ixqgv udwh wdujhwhg e| wkh Ihghudo Uhvhuyh1 Wkh dgydqwdjh ryhu wkh forvho| uhodwhg
dxwruhjuhvvlyh frqglwlrqdo gxudwlrq vshflfdwlrq lv wkh delolw| wr lqfrusrudwh qhz lqirupdwlrq
rq rwkhu yduldeohv lqwr wkh iruhfdvw1
63Zh qg wkdw wkh fkdqjh lq Ihghudo Uhvhuyh rshudwlqj surfhgxuhv iurp eruurzhg uh0
vhuyhv wdujhwlqj ryhu 4<;704<;< wr dq h{solflw Ihg ixqgv udwh wdujhw vlqfh 4<;< vkrz xs txlwh
gudpdwlfdoo| wkurxjk wklv lqyhvwljdwlrq1 Zh dovr qg wkdw/ lq rxu qrqolqhdu prgho/ lqqr0
ydwlrqv lq prqhwdu| srolf| duh qrw doo wkh vdph1 Vshflfdoo|/ dq lqfuhdvh lq wkh wdujhw
uhvxowv lq d pxfk pruh gudpdwlf hhfw rq hpsor|phqw dqg sulfhv wkdq grhv wkh suhglfwlrq
ri d wdujhw ghfuhdvh wkdw idlov wr pdwhuldol}h1
64Uhihuhqfhv
Fkldqj/ Fklq Orqj/ +4<;3,1 Dq Lqwurgxfwlrq wr Vwrfkdvwlf Surfhvvhv dqg Wkhlu Dssol0
fdwlrqv1 Qhz \run= Nulhjhu Sxeolvklqj Fr1
Frrn/ Wlprwk| dqg Wkrpdv Kdkq/ +4<;<,/ Wkh Hhfw ri Fkdqjhv lq wkh Ihghudo Ixqgv
Udwh Wdujhw rq Pdunhw Lqwhuhvw Udwhv lq wkh 4<:3*v/ Mrxuqdo ri Prqhwdu| Hfrqrplfv
57/ 6640841
Gdyxw|dq/ Qxukdq/ dqg Zlooldp U1 Sdunh +4<<8,/ Wkh Rshudwlrqv ri wkh Edqn ri
Hqjodqg/ 4;<304<3;= D G|qdplf Surelw Dssurdfk/ Mrxuqdo ri Prqh|/ Fuhglw/ dqg
Edqnlqj 5:/ 43<<044451
Gxhnhu/ Plfkdho/ +4<<;,/ Frqglwlrqdo khwhurvfhgdvwlflw| lq Txdolwdwlyh Uhvsrqvh Prg0
hov ri Wlph Vhulhv= D Jleev Vdpsolqj Dssurdfk Dssolhg wr wkh Edqn Sulph Udwh/
zrunlqj sdshu/ Ihghudo Uhvhuyh Edqn ri Vw1 Orxlv1
Gxirxu/ Doirqvr/ dqg Urehuw I1 Hqjoh/ +4<<<,/ Wkh DFG Prgho= Suhglfwdelolw| ri wkh
Wlph ehwzhhq Frqvhfxwlyh Wudghv/ zrunlqj sdshu/ XFVG1
Hlfkhqjuhhq/ Eduu|/ Pdun Z1 Zdwvrq/ dqg Ulfkdug V1 Jurvvpdq/ +4<;8,/ Edqn Udwh
Srolf| xqghu wkh Lqwhuzdu Jrog Vwdqgdug= D G|qdplf Surelw Prgho/ Hfrqrplf Mrxu0
qdo <8/ :580:781
Hqjoh/ Urehuw I1/ +4<<<,/ Wkh Hfrqrphwulfv ri Xowud 0 Kljk Iuhtxhqf| Gdwd/ Hfrqr0
phwulfd/ iruwkfrplqj1
bbbbb/ dqg Mhuh| U1 Uxvvhoo/ +4<<:,/ Iruhfdvwlqj wkh Iuhtxhqf| ri Fkdqjhv lq
Txrwhg Iruhljq H{fkdqjh Sulfhv zlwk wkh DFG Prgho/ Mrxuqdo ri Hpslulfdo Ilqdqfh/
45/ 4;:05451
bbbbb/ dqg bbbbb +4<<;,/ Dxwruhjuhvvlyh Frqglwlrqdo Gxudwlrq= D Qhz Prgho
iru Luuhjxoduo| Vsdfhg Wudqvdfwlrq Gdwd/ Hfrqrphwulfd 99/ 445:044951
bbbbb/ dqg bbbbb +4<<<,/ Wkh Hfrqrphwulf Dqdo|vlv ri Glvfuhwh0Ydoxhg
Luuhjxoduo|0Vsdfhg Ilqdqfldo Wudqvdfwlrqv Gdwd Xvlqj d Qhz Dxwruhjuhvvlyh Frqgl0
wlrqdo Pxowlqrpldo Prgho/ zrunlqj sdshu/ XFVG1
Hydqv/ Fkduohv O1/ dqg Gdylg D1 Pduvkdoo +4<<;,/ Prqhwdu| Srolf| dqg wkh Whup
Vwuxfwxuh ri Qrplqdo Lqwhuhvw Udwhv= Hylghqfh dqg Wkhru|/ Fduqhjlh0Urfkhvwhu Frq0
ihuhqfh Vhulhv rq Sxeolf Srolf|/ 7</ 8604441
Ihghudo Uhvhuyh Edqn ri Qhz \run/ +4<<3,/ Prqhwdu| Srolf| dqg Rshq Pdunhw Rs0
hudwlrqv Gxulqj 4<;</ D Uhsruw suhsduhg iru wkh Ihghudo Rshq Pdunhw Frpplwwhh
e| wkh Rshq Pdunhw Jurxs ri wkh Ihghudo Uhvhuyh Edqn ri Qhz \run/ Pdufk 4<<3/
frqghqwldo1
65Ihlqpdq/ Mrvkxd/ +4<<6,/ Hvwlpdwlqj wkh Rshq Pdunhw Ghvn*v Gdlo| Uhdfwlrq Ixqf0
wlrq/ Mrxuqdo ri Prqh|/ Fuhglw/ dqg Edqnlqj/ 58/ 56407:1
Kdxvpdq/ Mhuu| D1/ Dqguhz Z1 Or dqg D1 Fudlj Pdfnlqod|/ +4<<5,/ Dq Rughuhg
Surelw Dqdo|vlv ri Wudqvdfwlrq Vwrfn Sulfhv/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv 64/
64<06:<1
Khoohu/ K1 Urehuw/ +4<;;,/ Lpsohphqwlqj Prqhwdu| Srolf|/ Ihghudo Uhvhuyh Exoohwlq
Mxo|/ 74<075<1
Ohh/ Oxqj0h/ +4<<<,/ Hvwlpdwlrq ri G|qdplf dqg DUFK Wrelw Prghov/ Mrxuqdo ri
Hfrqrphwulfv/ <5/ 68806<31
PfFxoorfk/ Urehuw/ dqg Shwhu H1 Urvvl/ +4<<7,/ Dq H{dfw Olnholkrrg Dqdo|vlv ri wkh
Pxowlqrpldo Surelw Prgho/ Mrxuqdo ri Hfrqrphwulfv/ 97/ ss1 53:05731
Phxohqg|nh/ Dqq Pdulh/ +4<<;,/ X1 V1 Prqhwdu| Srolf| dqg Ilqdqfldo Pdunhwv/ Ihghudo
Uhvhuyh Edqn ri Qhz \run1
Uxghexvfk/ Johqq G1/ +4<<8,/ Ihghudo Uhvhuyh Lqwhuhvw Udwh Wdujhwlqj/ Udwlrqdo H{0
shfwdwlrqv dqg wkh Whup vwuxfwxuh/ Mrxuqdo ri Prqhwdu| Hfrqrplfv 68/ 5780:71 Hu0
udwxp= +Ghfhpehu 4<<8, 69=9:<1
Vlpv/ Fkulvwrskhu D1/ +4<<5,/ Lqwhusuhwlqj wkh Pdfurhfrqrplf Wlph Vhulhv Idfwv=
Wkh Hhfwv ri Prqhwdu| Srolf|/ Hxurshdq Hfrqrplf Uhylhz 69/ <:8043331
Vwurqjlq/ Vwhyhq/ +4<<8,/ Wkh Lghqwlfdwlrq ri Prqhwdu| Srolf| Glvwxuedqfhv1 H{0
sodlqlqj wkh Oltxlglw| Sx}}oh/ Mrxuqdo ri Prqhwdu| Hfrqrplfv 68/ 79607<:1
Wkruqwrq/ Gdqlho O1/ +4<<;,/ Wkh Ihghudo Uhvhuyh*v Rshudwlqj Surfhgxuh/ Qrqeru0
urzhg Uhvhuyhv/ Eruurzhg Uhvhuyhv/ dqg wkh Oltxlglw| Hhfw/ zrunlqj sdshu/ Ihghudo
Uhvhuyh Edqn ri Vw1 Orxlv1
66Table 1 - Calendar of Changes in the Federal Funds Rate Target 
Date of  Target  Target  Duration  Day of  Date of  Target  Target  Duration  Day of 
Change  Value  Change  in days  the Week  Change  Value  Change  in days  the Week 
1-Mar-84  9.5  na    Thursday  28-Jan-88  6.625  -0.1875  85  Thursday 
15-Mar-84  9.875  0.375  14  Thursday  11-Feb-88  6.5  -0.125  14  Thursday 
22-Mar-84  10  0.125  7  Thursday  30-Mar-88  6.75  0.25  48  Wednesday 
29-Mar-84  10.25  0.25  7  Thursday  9-May-88  7  0.25  40  Monday 
5-Apr-84  10.5  0.25  7  Thursday  25-May-88  7.25  0.25  16  Wednesday 
14-Jun-84  10.625  0.125  70  Thursday  22-Jun-88  7.5  0.25  28  Wednesday 
21-Jun-84  11  0.375  7  Thursday  19-Jul-88  7.6875  0.1875  27  Tuesday 
19-Jul-84  11.25  0.25  28  Thursday  8-Aug-88  7.75  0.0625  20  Monday 
9-Aug-84  11.5625  0.3125  21  Thursday  9-Aug-88  8.125  0.375  1  Tuesday 
30-Aug-84  11.4375  -0.125  21  Thursday  20-Oct-88  8.25  0.125  72  Thursday 
20-Sep-84  11.25  -0.1875  21  Thursday  17-Nov-88  8.3125  0.0625  28  Thursday 
27-Sep-84  11  -0.25  7  Thursday  22-Nov-88  8.375  0.0625  5  Tuesday 
4-Oct-84  10.5625  -0.4375  7  Thursday  15-Dec-88  8.6875  0.3125  23  Thursday 
11-Oct-84  10.5  -0.0625  7  Thursday  29-Dec-88  8.75  0.0625  14  Thursday 
18-Oct-84  10  -0.5  7  Thursday  5-Jan-89  9  0.25  7  Thursday 
8-Nov-84  9.5  -0.5  21  Thursday  9-Feb-89  9.0625  0.0625  35  Thursday 
23-Nov-84  9  -0.5  15  Friday  14-Feb-89  9.3125  0.25  5  Tuesday 
6-Dec-84  8.75  -0.25  13  Thursday  23-Feb-89  9.5625  0.25  9  Thursday 
20-Dec-84  8.5  -0.25  14  Thursday  24-Feb-89  9.75  0.1875  1  Friday 
27-Dec-84  8.125  -0.375  7  Thursday  4-May-89  9.8125  0.0625  69  Thursday 
24-Jan-85  8.25  0.125  28  Thursday  6-Jun-89  9.5625  -0.25  33  Tuesday 
14-Feb-85  8.375  0.125  21  Thursday  7-Jul-89  9.3125  -0.25  31  Friday 
21-Feb-85  8.5  0.125  7  Thursday  27-Jul-89  9.0625  -0.25  20  Thursday 
21-Mar-85  8.625  0.125  28  Thursday  10-Aug-89  9  -0.0625  14  Thursday 
28-Mar-85  8.5  -0.125  7  Thursday  18-Oct-89  8.75  -0.25  69  Wednesday 
18-Apr-85  8.375  -0.125  21  Thursday  6-Nov-89  8.5  -0.25  19  Monday 
25-Apr-85  8.25  -0.125  7  Thursday  20-Dec-89  8.25  -0.25  44  Wednesday 
16-May-85  8.125  -0.125  21  Thursday  13-Jul-90  8  -0.25  205  Friday 
20-May-85  7.75  -0.375  4  Monday  29-Oct-90  7.75  -0.25  108  Monday 
11-Jul-85  7.6875  -0.0625  52  Thursday  14-Nov-90  7.5  -0.25  16  Wednesday 
25-Jul-85  7.75  0.0625  14  Thursday  7-Dec-90  7.25  -0.25  23  Friday 
22-Aug-85  7.8125  0.0625  28  Thursday  19-Dec-90  7  -0.25  12  Wednesday 
29-Aug-85  7.875  0.0625  7  Thursday  9-Jan-91  6.75  -0.25  21  Wednesday 
6-Sep-85  8  0.125  8  Friday  1-Feb-91  6.25  -0.5  23  Friday 
18-Dec-85  7.75  -0.25  103  Wednesday  8-Mar-91  6  -0.25  35  Friday 
7-Mar-86  7.25  -0.5  79  Friday  30-Apr-91  5.75  -0.25  53  Tuesday 
10-Apr-86  7.125  -0.125  34  Thursday  6-Aug-91  5.5  -0.25  98  Tuesday 
17-Apr-86  7  -0.125  7  Thursday  13-Sep-91  5.25  -0.25  38  Friday 
24-Apr-86  6.75  -0.25  7  Thursday  31-Oct-91  5  -0.25  48  Thursday 
22-May-86  6.8125  0.0625  28  Thursday  6-Nov-91  4.75  -0.25  6  Wednesday 
5-Jun-86  6.875  0.0625  14  Thursday  6-Dec-91  4.5  -0.25  30  Friday 
11-Jul-86  6.375  -0.5  36  Friday  20-Dec-91  4  -0.5  14  Friday 
14-Aug-86  6.3125  -0.0625  34  Thursday  9-Apr-92  3.75  -0.25  111  Thursday 
21-Aug-86  5.875  -0.4375  7  Thursday  2-Jul-92  3.25  -0.5  84  Thursday 
4-Dec-86  6  0.125  105  Thursday  4-Sep-92  3  -0.25  64  Friday 
30-Apr-87  6.5  0.5  147  Thursday  4-Feb-94  3.25  0.25  518  Friday 
21-May-87  6.75  0.25  21  Thursday  22-Mar-94  3.5  0.25  46  Tuesday 
2-Jul-87  6.625  -0.125  42  Thursday  18-Apr-94  3.75  0.25  27  Monday 
27-Aug-87  6.75  0.125  56  Thursday  17-May-94  4.25  0.5  29  Tuesday 
3-Sep-87  6.875  0.125  7  Thursday  16-Aug-94  4.75  0.5  91  Tuesday 
4-Sep-87  7.25  0.375  1  Friday  15-Nov-94  5.5  0.75  91  Tuesday 
24-Sep-87  7.3125  0.0625  20  Thursday  1-Feb-95  6  0.5  78  Wednesday 
22-Oct-87  7.125  -0.1875  28  Thursday  6-Jul-95  5.75  -0.25  155  Thursday 
28-Oct-87  7  -0.125  6  Wednesday  19-Dec-95  5.5  -0.25  166  Tuesday 
4-Nov-87  6.8125  -0.1875  7  Wednesday  31-Jan-96  5.25  -0.25  43  Wednesday 
          25-Mar-97  5.50  0.25  419  Tuesday Table 2: Dates of Federal Open Markets Committee Meetings 
Year  FOMC Dates  Year  FOMC Dates 
1984  January 30-31  1991  February 5-6 
  March 26-27    March 26 
  May 21-22    May 14 
  July 16-17    July 2-3 
  August 21    August 20 
  October 2    October 1 
  November 7    November 5 
  December 17-18    December 17-18 
1985  February 12-13  1992  February 4-5 
  March 26    March 31 
  May 21    May 19 
  July 9-10    June 30-31 
  August 20    August 18 
  October 1    October 16 
  November 4-5    November 17 
  December 16-17    December 22 
1986  February 11-12  1993  February 2-3 
  April 1    March 23 
  May 20    May18 
  July 8-9    July 6-7 
  August 19    August 17 
  September 23    September 21 
  November 5    November 16 
  December 15-16    December 21 
1987  February 10-11  1994  February 3-4 
  March 31    March 22 
  May 19    May 17 
  July 7    July 5-6 
  August 18    August 16 
  September 22    September 27 
  November 3    November 15 
  December 15-16    December 20 
1988  February 9-10  1995  January 31-1 
  March 29    March 28 
  May 17    May 23 
  June 29-30    July 5-6 
  August 16    August 22 
  September 30    September 26 
  November 1    November 15 
  December 13-14    December 19 
1989  February 6-7  1996  January 30-31 
  March 28    March 26 
  May 16    May 21 
  July 5-6    July 2-3 
  August 22    August 20 
  October 3    September 24 
  November 14    November 13 
  December 18-19    December 17 
1990  February 6-7  1997  February 4-5 
  March 27    March 25 
  May 15    May 20 
  July 2-3    July 1-2 
  August 21    August 19 
  October 2    September 30 
  November 13    November 12 
  December 17-18    December 16  




Year  Date of Call  Year  Date of Call 
1984  January 11  1989  February 23 
  March 20    May 31 
  October 18    June 5 
  December 7    July 26 
1985  January 18    October 16 
  September 10    October 17 
  September 23    October 18 
1986  January 17    November 6 
  April 21    November 27 
1987  February 23  1990  January 16 
  April 29    April 11 
  October 20    August 6 
  October 21    September 7 
  October 22    September 17 
  October 23     December 7 
  October 26  1991  January 9 
  October 27    February 1 
  October 28    March 26 
  October 29    April 12 
  October 30    April 30 
1988  January 5    May 1 
  May 6    June 10 
  May 24    June 24 
  June 22    August 5 
  July 19    September 13 
  August 5    October 30 
  August 9    December 2 
  October 17    December 20 
  November 22  1992  January 9 
      March 11 
      July 2 
      December 14 
    1993  January 6 
      February 18 
      March 1 
      October 5 
      October 15 
      October 22 
 Wdeoh 7
Sdudphwhu Hvwlpdwhv iru DFK+4/4, Prgho iru 4<;704<;<
sdudphwhu yduldeoh hvwlpdwh +vwdqgdug huuru,
k ￿c|3￿  2c|3￿ 313;8 +3138;,
q^ ￿￿c|3￿ 31;;9 +3143<,
B￿ frqvwdqw 71<<4 +51638,
B2 8 |3￿ 0418:< +319<4,
B￿ s|3￿ 031863 +31545,
orj olnholkrrg= 049515:
67Wdeoh 8
Sdudphwhu Hvwlpdwhv iru DFK+3/3, Prgho iru 4<;<04<<:
sdudphwhu yduldeoh hvwlpdwh +vwdqgdug huuru,
B￿ frqvwdqw 5818< +916;,
B2 8| 04<15: +9168,
B￿ m7S|3￿m 091:3 +5194,
orj olnholkrrg= 0;816<
68Wdeoh 9
Sdudphwhu Hvwlpdwhv iru Rughuhg Surelw Prgho iru 4<;704<<:
sdudphwhu yduldeoh hvwlpdwh +vwdqgdug huuru,
Z￿ +￿￿c|3￿ 5193 +3174,







Phdq Vtxduhg Huuruv iru 4045 Vwhs0Dkhdg Iruhfdvwv Edvhg rq
wkh DFK prgho dqg wkh YDU iurp Hydqv dqg Pduvkdoo +4<<;,
Iruhfdvw krul}rq YDU DFK
4 Vwhs Dkhdg 314385 313575
5 Vwhsv Dkhdg 315384 313;6:
6 Vwhsv Dkhdg 316534 314;7<
7 Vwhsv Dkhdg 317743 316555
8 Vwhsv Dkhdg 318958 317<38
9 Vwhsv Dkhdg 319;76 319:<3
: Vwhsv Dkhdg 31;333 31;<77
; Vwhsv Dkhdg 31<3<6 414889
< Vwhsv Dkhdg 413364 416864
43 Vwhsv Dkhdg 41446< 41<445
44Vwhsv Dkhdg 415768 516;95
45 Vwhsv Dkhdg 41737; 51;9;9
6:Adjustment borrowing and borrowing assumption












Seasonal borrowing and borrowing assumption












Borrowing assumption minus seasonal borrowing



















































 Figure 2 -Responses to Different Measures of Innovations in the Federal Funds Rate
Notes:
- 12 Lag VAR as originally estimated in Evans and Marshall, 1998 (EV).
- Suffix "VAR" refers to the actual IRF from the EV paper.
- Suffix "25" refers to the IRF when the target shock is 0.25.
- Suffix "0" refers to the IRF when the target shock is given by expectations.
0     1     2      3     4      5      6      7     8      9     10    11 0     1     2      3     4      5      6      7     8      9     10    11
0     1     2      3     4      5      6      7     8      9     10    11 0     1     2      3     4      5      6      7     8      9     10    11
0     1     2      3     4      5      6      7     8      9     10    11Iljxuh Fdswlrqv
Iljxuh 41 Wrs sdqho= dgmxvwphqw eruurzlqj dw wkh Ihg glvfrxqw zlqgrz +gdvkhg olqh,
dqg wkh Ihg Wudglqj Ghvn*v eruurzlqj dvvxpswlrq +vrolg olqh,1 Plggoh sdqho= vhdvrqdo
eruurzlqj dw wkh Ihg glvfrxqw zlqgrz +gdvkhg olqh, dqg wkh Ihg Wudglqj Ghvn*v eruurzlqj
dvvxpswlrq +vrolg olqh,1 Erwwrp sdqho= wkh eruurzlqj dvvxpswlrq plqxv vhdvrqdo eruurzlqj1
Iljxuh 51 Hhfw rq )￿n￿ iru  'f ccc ri glhuhqw ghqlwlrqv ri dq lqqrydwlrq
lq wkh Ihg ixqgv udwh1 Vrolg olqh= lqqrydwlrq phdqv d iruhfdvw huuru lq wkh YDU1 Vkruw0
gdvkhg olqh= lqqrydwlrq phdqv wkdw wkh Ihg udlvhg wkh Ihg ixqgv wdujhw1 Orqj0gdvkhg
olqh= lqqrydwlrq phdqv d iruhfdvw wdujhw fkdqjh wkdw idlohg wr pdwhuldol}h1 Glhuhqw sdqhov
fruuhvsrqg wr wkh glhuhqw hohphqwv ri )1
6;